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1 Introduction

In 2000, the U.S. Environmental Protection Agency Region 8 (EPA) began emergency response
cleanup of residential and commercial properties at the Libby Asbestos Superfund Site in
Lincoln County, Montana. Concurrent with emergency response cleanup, EPA has also
continued to investigate and evaluate the nature and extent of asbestos contamination at the Site,
the magnitude of asbestos exposures occurring in Libby, and the efficacy of the emergency
response cleanup program. The intent of this on-going evaluation is to-gauge the effectiveness of
current cleanup practices and to provide the information necessary to improve cleanup efficiency
and to support the establishment of a final cleanup program for the Site. As part of this
evaluation, EPA identified a number of uncertainties and data gaps that required further
investigation, and developed a supplemental Remedial Investigation Quality Assurance and
Project Plan (referred to as the “SQAPP”) to guide the collection of additional data needed to
help strengthen final decision-making at the site (EPA 2005) Twelve areas of i mvestlgatlon
were identified in the SQAPP, including: :

Task 1: Estimation of Soil Contribution to Indoor Dust

Task 2: Estimation of Indoor Dust K-Factors

Task 3: Estimation of K-Factors for Outdoor Exposure Scenanos

Task 4: Detection Limits for Soil Methods

Task 5: Concentration in Soil that is ND by PLM-VE . :
Task 6-9: Time Trends in Asbestos Levels in Air and Dust in Remediated Buildings
Task 10: Dust Concentrations Under Carpets’ .

Task 11: Safety Factor

Task 12: Re-analysis of Ambient Air and Perimeter Air Samples

The first group of tasks (Tasks [-5) was mainly designed to help improve EPA’s ability to
evaluate human exposure to asbestos in the home and residential environment. The second
group of tasks (Tasks 6-12) was mainly designed to help evaluate the efficacy and protectiveness
of EPA’s cleanup activities.

The purpose of this report is to summariie the data collected during each SQAPP task and
provide an interpretation of the findings.

SQAPP Summary Report, August 2007 : 1
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2 Data Management

2.1 Sample Documentation, Handling, and Custody

All air, dust, and soil samples collected as part of the SQAPP were identified with index
identification numbers (Index IDs) assigned a prefix of “SQ” (e.g., SQ-00001). Data on the
sample type, location, collection method, and collection time of all samples were recorded both
in a field log book maintained by the field sampling team and on a field sample data sheet
(FSDS) designed to facilitate data entry into the site database (see below). Hard copies of all
FSDSs and field log books generated during the SQAPP sampling events are stored in the CDM
field office in Libby, MT and at the John A. Volpe National Transportation Systems Center
(Volpe Center) in Cambridge, MA. All samples collected in the field were maintained under
chain of custody during sample handling, preparation, shipment, and analysis.

2.2 Database Management

Sample and analytical data are stored and maintained in a site database (referred to as the
Libby2DB) housed on a SQL server at the EPA Region 8 facility in Denver, Colorado. Raw data
. for all SQAPP samples summarized in this report were downloaded into a Microsoft Access®
database by SRC on April 17, 2007. A copy of this Access database is provided in Appendix 2.1
of this report (provided electronically on the attached CD). Any changes made to the Libby2DB
since this download will not be reflected in the Access database.

2.3 Data Verification

In order to ensure that the Libby2DB accurately reflects the original hard copy documentation,
all data downloaded from the database were examined to identify data omissions, unexpected
values, or apparent inconsistencies. In addition, a subset of all field data sheets and analytical
results were selected for detailed verification. In brief, verification involves comparing the data
for a sample in the Libby2DB to information on the original FSDS form and on the original
analytical bench sheets for that sample. Table 2-1 summarizes the fraction of the SQAPP data
that has been verified stratified by task.

Appendix 2.2 provides a detailed description of any omissions or apparent errors that were noted,
along with the actions taken to rectify these issues for the purposes of summarizing and
interpreting data for this report. It is anticipated that these issues will be addressed and corrected
in future downloads of the Libby2DB. All tables and figures generated for this report reflect
corrected data.

SQAPP Summary Report, August 2007 2
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3 Analysis Methods and Data Reduction

3.1 Transmission Electron Microscopy (TEM)

Air and dust samples collected as part of the SQAPP were analyzed by transmission electron
microscopy (TEM) in basic accord with the method and counting rules specified in ISO 10312
(ISO 1995), and the SQAPP-specific counting rule modification (specified in Appendix E of the
SQAPP). This modification included changing the recording rule to include structures with an
aspect ratio > 3:1. The medium and task-specific target sensmvmes for TEM were specified in
Appendix B of the SQAPP. -

When a sample is analyzed by TEM, the analyst evaluates multlple grid openmgs and records the
size, shape, and mineral type of each individual asbestos structure that is observed, Mmeral type
is determined by Selected Area Electron Diffraction (SAED) and Energy Dlsperswe
Spectroscopy (EDS), and each structure was assigned to one of the following four categones

LA  Libby-class amphibole. Structures having an amphibole SAED pattern and an
elemental composition similar to the range of fiber types observed in ores from
the Libby mine (USGS 2001). This is a sodic tremolitic solid solution series of
minerals including actinolite, tremolite, winchite, and richterite, with lower
amounts of magnesio-arfedsonite and edemte/ferro edenite.

OA  Other amphibole-type asbestos ﬁbers Structures havmg an amphibole SAED
- pattern and an elemental composition that is not similar to fibers types from the
Libby mine. Examples include crocidolite, amosite, and anthophyllite. There is
presently no evidence that these fibers are associated with the Libby mine.

C Chrysotile fibers. Structures having a serpentine SAED pattern and an elemental
composition characteristic of chrysotile. There is presently no evidence that these
fibers are associated with the Libby mine.

NAM Non-asbestos material. These may include non-asbestos mineral fibers such as
gypsum, glass, or clay, and may also include various types of organic and
synthetic fibers derived from carpets, hair, etc.

For the purposes of this report, air concentrations and dust loading values are based on total
countable LA structures only.

3.1.1 Calculation of Air Concehtration and Dust Loading Values

The concentration of air concentration or dust loading of asbestos structures is given as:

Air Concentration (s/cc) or Dust Loading (s/cmz) =N-S§

SQAPP Summary Report, August 2007 3
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where:

N = Number of structures observed
S = Sensitivity (1/cc for air or 1/cm? for dust)

The calculation of the sample sensitivity depends upon the media analyzed (air or dust). For air,
the sensitivity is calculated as:

S- EFA
- GO-A,, V-1000-F
where:
S = Sensitivity in air (cc™)
EFA = Effective area of the filter (nm?) .
GO = Number of grid openings examined
Ago = Areaofa grid opening (mm?)
\Y = Volume of air passed through the filter (L)
1000 = Conversion factor (cc/L)

F = Fraction of primary filter deposited on secondary filter (indirect preparation only)

For dust, the sensitivity is calculated as:

5. EFA
- GO-A,,-SAF
where:
S = Sensitivity in dust (cm)
N = Number of structures observed
EFA = Effective area of the filter (mm?)
GO = Number of grid openings examined

Ago = Areaofa grid opening (mm?)
SA Area of surface collection (cm?)
F = Fraction of primary filter deposited on secondary filter

3.1.2 Combining Results from Multiple Analyses of a Single Sample

In some instances, the same air or dust sample was analyzed more than one time by TEM. In
most cases, the second analysis simply evaluated additional grid openings to improve analytical
sensitivity for the sample. Therefore, if an air or dust sample was analyzed more than once by
TEM, each analysis result was combined together to represent a single “pooled” result value that
collapses across all TEM analyses. As discussed in Technical Memorandum 11 (EPA 2007), the
pooled result was calculated as follows:

SQAPP Summary Report, August 2007 4
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"Pooled Result =Y N; /¥ (1/S))

where:

I

N;j
S

Number of structures for analysis ‘i '
Analytical sensitivity for analysis ‘i (cc for air, cm” for dust)

]

3.1.3 Combining Results from Multiple Samples

When the exposure metric of concern is the average concentration across a set of multiple
samples, the best estimate of the mean concentration is calculated simply by averaging the
individual concentration values. As discussed in Technical Memorandum 11 (EPA 2007),
samples with a count of zero (and hence a concentration of zero) are evaluated as zero when
computing the best estimate of the mean. : ~

3.1.4 Estimating Upper and Lower Confidence Bounds

For an Individual Sample

The uncertainty around a TEM estimate of asbestos concentration-in a sample is a function of the
number of structures observed during the analysis. The 95% conﬁdence interval around the
concentration is given by: » :

LB = Y%-CHIINV[0.975, (2 - N+1)]
UB = %-CHIINV[0.025, (2 - N+1)]

where:

LB = lower bound on the confidence interval . -

UB = Upper bound on the confidence interval

CHIINV = Inverse chi-squared cumulative distribution function
N = Number of structures observed

As illustrated in Table 3-1, as N increases, the absolute width of the confidence interval
increases, but the relative uncertainty [expressed as the confidence interval (CI) divided by the
observed value (N)] decreases.

Based on this, the equation for calculation of the upper and lower bounds on the air
concentration or dust loading of asbestos structures is given as:

Air Concentration (s/cc) or Dust Loading (s/cmz) =(LBorUB)-S
where:

LBorUB= Number of structures based on lower bound (LB) or upper bound (UB)
S = Sensitivity (cc for air or cm™ for dust)

SQAPP Summary Report, August 2007 . .5
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Across Multiple Samples

When a set of samples is collected from an exposure area in which concentration varies over
space or time, the resulting data values include the between-sample variability that arises from
both analytical measurement error in individual samples and from between-sample temporal or
spatial variability. The mathematical procedure for computing the 95% upper confidence limit
(95UCL) of the mean for a data set is discussed in detail in Technical Memorandum 11 (EPA
2007).

3.2 Polarized Light Microscopy (PLM)

Soil samples collected as part of the SQAPP were prepared in accord with the CDM Close
Support Facility (CSF) Soil Preparation Plan (SPP) (CDM 2004). In brief, each soil sample is
initially sieved through a %4 inch screen. Particles retained on the screen (if any) are referred to
as the coarse fraction. Particles passing through the screen are referred to as the fine fraction,
and this fraction is ground by passing it through a plate grinder. The resulting material is
referred to as the fine ground fraction. Coarse fraction soil aliquots are examined using
stereomicroscopy, and any particles of asbestos (confirmed by polarized light microscopy, or
PLM) are removed and weighed in accord with SRC-LIBBY-01 (referred to as “PLM-Grav”).
Fine ground fraction aliquots are analyzed using a Libby-specific, PLM visual area estimation
method (SRC- LIBBY- 03, referred to as “PLM-VE”).

PLM-VE is a semi-quantitative method that utilizes site-speciﬁc reference materials to allow
assignment of samples into one of four “bins”, as follows:

e Bin A (ND): non-detect

e Bin Bl (Trace). detected at levels lower than the 0.2% reference material

e Bin B2 (<1%): detected at levels lower than the 1% reference material but higher than the
0.2% reference material ' '

e Bin C. detected at levels gréater than or equal to 1%

Of the 75 soil field samples collected during the SQAPP investigation, only 5 had a coarse
fraction, and all of these samples were reported as non-detect for LA whén analyzed by PLM-
Grav. Because of this, this report focuses on the PLM-VE results for the fine fraction.

SQAPP Summary Report, August 2007 6
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4 Quality Control Summary

A number of Quality Control (QC) samples were collected as part of the SQAPP investigation to
help characterize the accuracy and precision of the data obtained. QC samples included both
field-based samples (which are submitted blind to the laboratories) and laboratory-based
samples.

4.1 Field QC Samples
4.1.1 Field Blanks

A field blank is a filter cassette for either a personal or a stationary air monitor or a dust
microvacuum, through which no air is drawn. Field blank samples for air are prepared for TEM
analysis using a direct preparation, while field blank samples for dust are prepared usmg an
indirect preparation. There is no field blank for soil." o

1y
.- g
~

For SQAPP tasks associated with activity-based sampling (ABS) (Tasks 2 and 3), field blanks
for air and dust were collected at a rate of one per activity scenario. Approximately 10% of the.
field blanks collected during ABS were analyzed by TEM. The field blanks selected for analysis
ranged over the length of the project and over expected soil concentration ranges. For SQAPP
tasks not associated with ABS, field blanks for air and dust were collected at a rate of one per
sampling team per day. One field blank per team was submltted for TEM analysis.

A total of 159 air field blanks and 40 dust field bla_nks were collected. Of these, 44 air field
blanks and 13 dust field blanks were analyzed by TEM. The remaining field blanks were
archived for possible future analysis. Appendix 4 1. provides the detailed sample, analysis, and
results information for each field blank

No asbestos structures were observed in any of the analyzed field blank samples. This
demonstrates that filter contamination due from either field or laboratory sources is not expected
to influence asbestos results for samples collected as part of the SQAPP sampling activities.

4.1.2 Field Duplicates/Replicates

A field duplicate/replicate is an independent sample of environmental medium collected at the
same place and at the same time as the primary sample. For soil, field “duplicates” are actually
splits of the original field sample taken after field homogenization of soil. Field duplicates for
soil were collected at a rate of 1 field duplicate per 20 field samples, resulting in three field
duplicates. For air, when feasible, side-by-side air pumping systems (co-located samples) were
placed to gauge the reproducibility of results. The SQAPP did not specify a target collection rate
for air field replicates, but 10 co-located pairs were collected.

Table 4-1 summarizes the results of the original and duplicate samples for surface soil (Panel A)
and stationary air (Panel B).
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For soil, field duplicate results are ranked as concordant if both the original sample result and the
field duplicate result report the same semi-quantitative classification. Results are ranked as
weakly discordant if the original sample result and the field duplicate result differed by one
semi-quantitative classification (e.g.., Bin A vs. Bin B1). Results are ranked as strongly
discordant if the original sample result and the field duplicate result differed by more than one
semi-quantitative classification (e.g., Bin A vs. Bin B2). As seen, all three of the primary
samples were Bin A (ND), and two of the three field duplicates were also Bin A (ND). One of .
the field duplicates was ranked as Bin B1 (<0.2%), which corresponds to a weak discordance
with the parent sample. This discordance may be due to analytical variability, but might also
arise from authentic heterogeneity between the soil samples.

For air, the original and replicate results were compared using a statistical test that compares the
ratio of the two concentrations, each expressed as a Poisson rate (count/volume), as
recommended by Nelson (1982). As seen, there was no statistically significant difference in
concentration between any pair of original and replicate air samples.

Because the overall agreement for field duplicates/replicates saﬁlples is generally good, it is
concluded that air and soil results for SQAPP investigation samples are reproducible and
reliable.

4.2 Laboratory QC Samples |
4.2.1 TEM Laboratory Blanks

A laboratory blank for TEM is a grid that is prepared from a new, un-used filter by the laboratory
and is analyzed using the same procedure as used for field samples. The purpose of the
laboratory blank is to determine if there are any significant sources of contamination arising
during sample preparation or analysis in the laboratory. In general, one laboratory blank is
included as part of every analytical laboratory job.

A total of 23 TEM laboratory blanks have been analyzed as part of the SQAPP investigation.
Appendix 4.2 provides the detailed analysis and results information for each blank.

No asbestos structures were observed on any laboratory blank sample. Based on these results, it
is concluded that sample preparation and analysis procedures utilized within the analytical
laboratories did not introduce asbestos contamination.

4.2.2 TEM Recounts

A recount analysis is a re-examination of the original TEM grid openings to verify observed
structure counts and characteristics. The following types of recount analyses were performed by
each of the participating analytical laboratories during TEM analysis of SQAPP samples:

Recount Same (RS) — This is a TEM grid that is re-examined by the same microscopist
who performed the initial examination.
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Recount Different (RD) — This is a TEM grid that is re-examined by a dlfferent
microscopist than who performed the initial examination.

Verified Analysis (VA) — This is similar to a Recount Different but has different
requirements with regard to'documentation. A verified analysis must be recorded in
accord with the protocol provided in NIST (1994)

Interlab (IL) — This is a TEM grid that is re-examined by a mrcroscoplst from a different
laboratory than who performed the initial examination. .

Recount analyses were compared with the original analysis on a grid opening-by-grid opening
and structure-by-structure basis. Only those grid openings that were able to be re-examined
during the recount analysis were included in this evaluation. Three metrices were evaluated to
assess the degree of agreement (concordance) between the original analysis and the recount
analysis: 1) total number of countable asbestos structures observed, 2) mineral class designation
(LA, OA and C), and 3) structure dimensions (length, wrdth) Speclﬁc concordance criteria are
detailed in Libby laboratory modification LB-000029. . ' :

At present, detailed concordance analysis based on mineral type and structure dimension of
individual structures is difficult, because detailed sketches of grid openings are not available to
ensure certain matching of individual structures based on location; onentatron and morphology.
However, it is still possible to perform analyses based on presumptwe matches of individual
structures. For example, if a single structure is observed in a particular grid opening in both the
original and the recount analysis, and the dimensions of the structure are similar in each analysis,
it may be presumed that the structure being recorded is the same. Conversely, when a structure
is observed in one analysis (either the original or the recount) but not the other, or if the
dimensions of a structure are clearly dissimilar between the original and the recount, the.
structure that is observed may be classified as “mismatched”.

A total of 3 RS, 5 RD, 4 VA, and 2 IL analyses have been performed as part of the SQAPP
investigation. For these recount analyses, a total of 261 grid openings were re-examined. Of
these, one or more asbestos structures were observed in either the original and/or the recount
analysis in 32 of the grid openings. In these 32 grid openings, a total of 69 unique asbestos
structures were observed. Tables 4-2 and 4-3 present the detailed grid opening-specific and
structure-specific comparisons, respectively.

The grid opening-specific comparison (Table 4-2), which is based on the total number of
structures counted in each grid opening, showed that differences in structure counts did not occur
when grid openings were re-examined within the same laboratory. However, differences in
structure counts did occur when the re-examination was performed by a different laboratory (i.e.,
interlab). The average of the absolute difference in the grid opening structure count for interlab
analyses compared to the original analysis was about 1.2 structures, and the average difference
was about -0.1 structures. There does not appear to be a tendency for more/less structures to be
recorded in either the original or recount analysis. The number of interlab analyses performed
for the SQAPP is too limited to determine if there are laboratory-specific differences. The total
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structure counts across all matched grid openings were compared using a statistical test that
compares the Poisson rate (count/total grid openings), as recommended by Nelson (1982).
Differences in total structure counts across all grid openings between the original laboratory and
the interlab within a sample were not statistically different for either interlab analysis.

The structure-specific comparison (Table 4-3) showed similar results, with high concordance in
recorded structure attributes within the same laboratory, and lesser concordance across
laboratories. When matched structures were ranked as discordant, it was always due to
differences in length. The average of the absolute difference in recorded length was about 2.8
um, and the average difference was about +0.03 um. In most instances where length
discordances were noted, structures are representative of fibers protruding from matrices. It is
possible that differences in recorded lengths are due to differences in how fiber lengths were
estimated when fiber ends were obscured/overlapped by matrix particles. It is also possible that
differences could be.due to methods in measuring length (i.e., direct measurement vs.
measurement as screen length). No discordances in mineral class or width were noted.

These results suggest that there is generally good agreement between analysts within a
laboratory, but there may be some differences in analysis methods and recording procedures
between laboratories. These differences are generally small and are not expected to influence the
usability and interpretation of the SQAPP results.

4.2.3 TEM Repreparations

A repreparation by TEM is a grid that is prepared from a new aliquot of the same field sample
filter as was used to prepare the original grid. Repreparation analyses are compared to the
original analysis based on the Poisson rate ratio method recommended by Nelson (1982).

Repreparations were prepared for 2 dust samples and 3 air samples as part of the SQAPP
investigation. Table 4-4 summarizes the results of both the original analysis and the
repreparation analysis. As seen, with the exception of one sample (SQ-00321), the asbestos
levels reported in the repreparation analysis were not statistically different than the original
analysis. The basis for the apparent difference for sample SQ-00321 (original estimate = 0.69
f/cc, repreparation estimate = 0.18 f/cc) is not known. Note, however, that a statistical test of this
type is expected to have about a 5% probability of identifying a pair as different even when there
is actually no difference. :

4.2.4 PLM-VE Laboratory Duplicates

For PLM-VE, a laboratory duplicate is a re-preparation of a soil sample slide by a different
analyst than who performed the original analysis. Laboratory duplicate results are ranked as
concordant if both the original sample result and the laboratory duplicate result report the same
semi-quantitative classification. Results are ranked as weakly discordant if the original sample
result and the laboratory duplicate result differed by one semi-quantitative classification (e.g..,
Bin A vs. Bin B1). Results are ranked as strongly discordant if the original sample result and the
laboratory duplicate result differed by more than one semi-quantitative classification (e.g., Bin A
vs. Bin B2).
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Table 4-5 summarizes the original and laboratory duplicate results for PLM-VE. As seen, in all
instances, both the original sample result and the laboratory duplicate result were ranked as
concordant. These results support the conclusion that the soil sample results for PLM-VE are
reproducible and reliable and are not greatly influenced by differences in laboratory analysis
techniques between analysts.

4.3 Conclusions

Based on the QC data reviewed above, it is concluded that: Ll

* Inadvertent contamination of air or dust field samples with: LA or other forms of asbestos is
not of significant concern, either in the field or the laboratory

* TEM analytical precision is generally good, as mdlcated by hlgh agreement rates between
field samples and matched field replicates, and between ongmal and re- preparatlon samples.

* In TEM recount analyses (i.e., samples where the same grid openings are evaluated twice),
there is generally high agreement for recounts performed within the same laboratory (either
by the same analyst or different analysts), with somewhat lower agreement for interlab
analyses. These results suggest that there may be some dlfferences in methods or procedures
between laboratories. : '

= PLM analytical precision is generally good, as indicated by high concordance rates between
field samples and matched field duplicates and laboratory duplicates.

Taken together, these results indicate that TEM aad PLM data collected at the Libby site as part
of the SQAPP investigation are of acceptable quahty, and are considered to be reliable and
appropriate for use without qualification.
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5 Task 1: Estimation of Soil Contribution to Indoor Dust

Exposure to indoor dust that is contaminated with asbestos is a potentially important exposure
pathway for residents. This is because most people spend a large fraction of time indoors, and a
wide variety of routine and.indoor activities can cause the asbestos in dust to become suspended
in air where it can be inhaled into the lung.

One potential source of asbestos contamination in indoor dust is asbestos in outdoor soil. In fact,
screening level calculations (EPA 2003) suggest that most of the risk attributable to asbestos
contamination in outdoor soil may result from the contribution of the soil to asbestos
contamination of indoor dust (as opposed to risk from breathing outdoor air in the immediate
vicinity of contaminated soil disturbed by some activity). This is because most people spend
considerably more time performing indoor activities than they do performing outdoor activities,
especially those that cause significant disturbance of yard soils.

Because of the potential importance of exposure to soil-derived asbestos in dust, it is important
to understand the relationship between the concentration of asbestos in outdoor soil and the
resultant concentration of asbestos in indoor dust. This relationship is expressed as:

C(dust) = C(soil) - Ksd
where:

C(dust) = concentration (loading) of asbestos particles in indoor dust (s/cm?)
C(soil) = concentration of asbestos structures in soil (s/gram)
Ksd = soil to dust transfer coefficient (g soil/cm?)

In order to obtain site-specific data on the value of Ksd, Task 1 of the SQAPP called for
measurements of Ksd in multiple homes in Libby to help increase confidence in risk estimates
for exposure to asbestos in indoor dust derived from contaminated outdoor soil.

5.1 Study Design
5.1.1 Conceptual Approach

One approach for quantifying Ksd is to measure asbestos levels in both C(dust) and C(soil) at a
location (e.g., a residence) and calculate the ratio for that location. It is important to note that
Ksd is expected to vary from location to location, so the results combined across many different
locations should be thought of as a distribution rather than a single value. One limitation to this
approach is that it assumes that soil is the only source of asbestos in indoor dust. In cases where
other sources exist (e.g., releases from indoor vermiculite insulation), the concentration of
asbestos in indoor dust will be higher than expected based on soil transport alone and will yield
estimates of Ksd that are too high. One way to address this problem is to create a graph that
plots C(dust) vs. C(soil) at many different locations, and use the slope of the best fit regression
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line as the estimate of the average value of Ksd. However, it is difficult to estimate the range of
variability in Ksd between different homes because the fraction of the variability contributed by
non-soil sources is not known.

An alternative approach for estimating Ksd is to select a non-asbestos chemical marker in soil
that is not expected to have any significant source in indoor dust other than soil transport. In this
approach, Ksd is calculated as follows:

Ksd = [C(dust) - M]/[A - C(soil)]

where:
Ksd = soil to dust transfer coefficient (g soil/cm?)
C(dust) = concentration of non-asbestos chemical in mdoor dust (ug/g dust)
M = Mass of dust collected (2
A = Area vacuumed (cm ) ' :
C(soil) = concentration of non-asbestos chemical in sonl (ug/g soil)

.

//(

One potential limitation of this approach is that there is an 1mpllc1t assumption that the transport
of asbestos fibers in soil will be similar to the transport of the non-asbestos marker chemical in
soil particles. Because of the differences in physical attributes of asbestos fibers and soil
particles, this assumption is a source of uncertainty. N

5.1.2 Number of Sampling Locations

As discussed in the SQAPP, screening level calculatlons suggested that if Ksd were measured at
a set of 20 locations, it was likely that the mean and high-end value (e.g., 90" or 95" percentile)
could be estimated with an error unlikely to be larger than about 2-fold. Based on this, paired
soil and dust samples were collected from 20 homes in Libby, selected as described below.

5.1.3 Characteristics of Sampling Locations

The value of Ksd is expected to vary between locations for two main reasons: 1) the condition of -
the yard (bare soil vs. intact lawn), and 2) the number of “vectors” (i.e., the number of people,
especially children, and the number of pets residing at a location) by which yard soil is brought
into the house from outside. Therefore, in order to obtain a representative set of Ksd values, the
sampling locations were stratified into four groups as follows:

Vegetative Cover Condition 5:2::; ;g T;:;;E:trieosf
Good (yard is mainly grass- <3 5
covered) >4 5
Poor (significant bare areas of <3 5
soil are present) >4 5

(a) For this project, a “vector” is any person (adult or child) or animal
that enters and exits the home on a regular basis
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Table 5-1 identifies the 20 locations that were selected for evaluation and indicates the number
of vectors and vegetative cover conditions for each sampling location.

5.1.4 Soil Samples

In order to be representative, all soil samples were collected as a composite of 7-15
representative surface soil locations (depending on size of the area). Table 5-1 indicates the
number of sub-samples composited for each soil sample. Soil was collected in basic accordance
with SOP CDM-LIBBY-05.

Because it is believed that asbestos contamination is more likely to occur in certain types of
outdoor soil locations (e.g., gardens) that in the yard as a whole, two separate soil composites
were collected from most yards: specific use areas (SUAs) and non-specific use areas (referred to
in this report as “yard” samples)®. These SUA and yard samples were prepared, analyzed, and
maintained separately Soil samples were dried and sieved in accord with the methods detalled
in CDM (2004)".

5.1.5 Dust Samples

Dust samples were collected as a composite of multiple indoor locations, focusing on the main
living areas. Because a dust mass of several grams is required for analysis of non-asbestos
chemicals, dust collection was performed using a high-volume vacuum device, as described in
SOP SRC-DUST-01. In order to obtam the quantity of dust necessary for analysis, the total area
vacuumed was typically about 9 fi%, ranging from 8-20 ft*. Table 5-1 shows the area sampled for
each dust sampling location. g

5.1.6 Sample Analysis

All samples of soil and dust were analyzed for farget analyte list (TAL) inorganic chemicals by
SW-846 Method 6010B. As discussed in the SQAPP, it was originally planned that soil and dust
samples would also be analyzed for LA asbestos by TEM in order to help judge if resuits for
asbestos were substantially different than for other soil marker chemicals. However, it was later
recognized that the high-volume dust collection method, which depends on a cyclone separator
to recover dust particles from the vacuum air stream, would not be expected to yield a high
recovery of asbestos particles in the dust fraction, since most asbestos particles are likely to be
too small to be captured in the particulate matter. Therefore, this part of the planned sample
analysis was not implemented.

* SUA samples were not collected at five of the locations: 1004 Wiseonsin Ave, 393 Farm to Market Rd,
3646 Highway 2 S, 500 Jay Effar Rd and 275 Dawson St. Two separate yard samples were collected at
two of these locations, 500 Jay Effar Rd and 275 Dawson St; in these cases, the results for the two yard
samples were averaged together.

® Several sieved soil samples were ground before TAL analysis, including 791 Flower Creek Rd, 250
Farm to Market Rd, 224 Forest Ave, 290 Granite Ave, and 393 Farm to Market Rd. This is not believed
to have had any effect on the resulting concentration values.

SQAPP Summary Report, August 2007 14



DRAFT - FORINTERNAL EPA REVIEW AND COMMENT ONLY

5.2 Results
5.2.1 Raw Data

The raw analytical results for yard soils, SUA soils, and indoor dust samples are presented in
Appendix 5.1 and are summarized in Table 5-2.

5.2.2 Selection of Chemical Markers: Detection Frequencies

The marker chemicals considered in this analysis were the list of TAL metals. As discussed in
the SQAPP, high detection frequencies in both soil and dust are necessary for a meaningful
quantitative determination of Ksd. As seen in Table 5-2, several of the metals had very low
detection frequencies in both soil and dust, including antlmony, beryllium, cadmium, selenium,
silver, and thallium. Therefore, these metals were excluded-as potential chemical markers.
Further analyses were restricted metals with high detectlon frequencies in both sorl and dust,’
including arsenic, chromium, copper, lead, nickel, and zinc. - _ N

5.2.3 Yard vs. SUA Soil

As discussed previously, outdoor soils were separated into two categories: yard and SUA. In
order to determine if the concentrations of metals in these two types of outdoor soils were similar
(and should be combined) or dissimilar (and should be treated separately), paired samples (i.e.,
yard and SUA samples from the same property) were compared using the Wilcoxon signed rank
test. Results from this test, shown in Table 5-3, indicate that there is no significant difference
between the results for yard soils and SUA soils for the metals of interest. Therefore, the soil
results for each yard were averaged across yard 5011 and SUA soil in order to improve the
accuracy of the property-specific estimate. :

5.2.4 Selection of Chemical Markers: Exogenous Sources

As discussed in the SQAPP, the most useful markers of soil transport to indoor dust are
chemicals that do not have any significant indoor source. A priori, it is expected that there will
be some household contributions of common metals (e.g., lead, copper) in some locations, but
not necessarily all locations. As discussed in Appendix 5.2, Monte Carlo simulation was used to
perform a screening level evaluation of the maximum dust/soil ratio that might be expected
based on random variation in sample analysis, assuming that indoor dust was composed entirely
of soil. Based on this analysis, sample pairs with dust/soil ratios higher than about 2.8 are very
unlikely to arise unless there is an indoor dust source other than soil. Based on this, all data pairs
with a dust/soil ratio greater than 2.8 were considered to be unreliable and were excluded from
the calculation of Ksd. Figure 5-1 shows the dust data plotted against the combined soil data for
the chemicals of interest, and identifies the data points identified as outliers (Cdust > 2.8 - Csoil).
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5.2.5 Ksd Results

The final data set used to calculate Ksd values, including dust and combined soil concentration
data for each location, is shown in Appendix 5.3, along with the resulting location-specific value
of Ksd. Table 5-4 summarizes the data by chemical, showing both the mean Ksd (g soil/cm?)
and the 95" percentile of the Ksd values across locations. As seen, results are relativelgf similar
across different chemical markers (typically in the range of 0.0015 to 0.0045 g soil/cm®),
suggesting that each is providing valid information on the distribution of Ksd values between
sites. For this reason, the average of the means and the average of the 95" percentile values
across different chemicals are identified as the most robust and reliable estimates of the Ksd
values for use in computing central tendency exposure (CTE) and Reasonable Maximum
Exposure (RME), respectively.

5.2.6 Effect of Sampling Location Characte_riSficS on Ksd

As discussed previously, the value of Ksd is expected to vary between locations based on the
condition of the yard (bare soil vs. intact lawn) and the number of vectors by which yard soil is
brought into the house from outside. Therefore, the sampling locations were stratified into four
groups based on the vegetative cover condition (good vs. poor) and the number of potential
“vectors” (< 3 vs. > 4), where “vector” is any person (adult or child) or animal that enters and
exits the home on a regular basis.

The Ksd results for each group were combined across all six indicator metals and compared pair-
wise using a commercial statistical program (SigmaStat v2.0). Because the data failed a
normality test (p < 0.001), they were analyzed using Kruskal-Wallis One Way ANOVA on
Ranks. The results indicate that there is a significant difference in the distribution of Ksd
estimates between groups (p=0.004). Specifically, the distribution of Ksd estimates from the
group with good vegetative cover and < 3 vectors is significantly different (lower) from the other
groups (p<0.05). This finding is consistent with the expectation that soil transport into homes is
reduced when the yard is in good condition (healthy grass cover) and there are few active
pathways tending to bring soil into the home.

- 8.3 Reality Check

In order to investigate whether the values of Ksd derived as described above were likely to yield
realistic estimates of LA loading in indoor dust, the average value (0.002 g soil/cm?) was used to
predict a range of indoor dust values based on PLM-VE soil values, and these predictions were
compared to the average LA dust loading value observed in indoor spaces at each location. The
basic equation for predicting the indoor loading is as follows:

Cdust (predicted) = (Csoil) - SPG - Ksd : (Equation 1)
where:

Cdust = predicted LA loading in indoor dust (total LA structures/cm?)
Csoil = Mass fraction of LA in outdoor yard soil (g LA per g of soil)
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SPG = LA structures per gram of LA
Ksd = Soil to dust transfer factor (g soil per cm? indoor surface)

The value of SPG for LA in soil was estimated from particle size data obtained during TEM
analysis of authentic site soils as part of the Performance Evaluation (PE) study. The mass of
each LA structure observed in soil was estimated as follows:

Mass (g) = length (um) - width? (um?) - 1E-12 cc/pm® - 3.1 glee

The value for SPG was simply the total number of LA structures observed divided by the sum of
the particle masses. The resulting value was 2E+11 TEM LA s/g

Because values of Csoil that are derived from PLM-VE analy51s_ are seml-quantltatlve the
following mass % ranges were assigned to each PLM- VE bm . R

Range of Plausible Mass % Values - B -

PLM-VE Bin Lower Bound Upper Bound Best Estlmate
A (ND) 0 0.05 - - - 0.01
B1 (Trace) 0.05 0.2 0.1
B2 (<1%) 02 . 1.0 0.5
C (> 1%) Reported value - 0.5 Reported value + 0.5 _-Reported value

In cases where multiple PLM-VE samples exist for the same locatlon the mean concentration
was estimated by taking the average of the best estimates. Slmllarly, the confidence bounds
were estimated by taking the average of the lower bound values and upper bound values.

Because observed (measured) Cdust values are uncertain due to random statistical variability in
the number of LA structures observed during analysis, each measured dust value was
characterized as a range spanning the 90% Poisson CI around the reported value.

A prediction was ranked as passing the reality check if there was any overlap between the range
of predlcted dust values and the 90% Poisson Cl-around the observed dust value. Predictions
that failed the reality check were ranked either as “too high” (the predicted range is higher than
the upper bound of the observed value) or “too low” (the predicted range is lower than the lower
bound of the observed value). The detailed results are provided in Appendix 5.4 and are
summarized below.

Metric PLM-VE BINS INCLUDED
All B1,B2,C | B2,C |- C

Total 717 136 20

Pass 437 0 0 0

Pass (%) 61% 0% 0% 0%

Too High 280 136 - 20 1

Too Low 0 -0 0 0
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As seen, a total of 717 locations were evaluated. If all of these locations are considered, 61%
pass the reality check. However, this is potentially misleading, since all of the 437 values that
passed were samples where the PLM-VE results for soil was Bin A (ND). As seen, if the
analysis is restricted to locations where the soil was categorized as Bin B1 (trace, <0.2%), Bin
B2 (<1%), and/or Bin C (>1%), then the frequency of predicted dust values that pass the reality
check is zero, and 100% of all predicted values are too high.

The basis for this discrepancy is not certain, but a number of factors might be involved:

o The'calculation of indoor dust concentration assumes that the PLM-VE results for soil at
a property are selected at random and the average of the measured values is a reliable
estimate of the true yard-wide average (or at least the average of soil locations that
contribute to indoor dust). However, many soil samples collected for analysis are from
localized areas (e.g., gardens, other “special use areas”) that may not be representative of
the entire yard, and/or' may not be the main sources of soil transport into indoor dust.

» The calculation of Ksd utilized site-specific data on the level of dust per unit area in the
homes sampled. However, these dust samples were collected using a vacuum cleaner on
carpets and rugs, so the amount of dust per unit area may substantially overestimate the
amount of dust that is actually releasable into air and is relevant for risk assessment
purposes. '

o The use of Ksd based on metals to predict transport of asbestos assumes that there are no
important differences in the transport pathways. Howevér, as noted above, because of the
differences in particle size and nature between asbestos fibers and soil particles, it is
possible that there are differences. To the extent that Ksd based on metals overestimates
transport of asbestos, it would be necessary to assume that asbestos particles are
transported less efficiently into homes than soil particles. It is not known if such an
assumption is reasonable or not.

In order to investigate if adjustments for one or more of these factors might bring the predicted
results more nearly into agreement with the observed values, the equation for predicting dust
levels was modified as follows:

Cdust (predicted) = (Csoil) * SPG - Ksd - AF - RF - Kpt (Equation 2)
where:

AF = Area fraction of the yard to which the PLM-VE result applies

RF = Fraction of dust in carpets that is releasable to indoor air

Kpt = Adjustment factor for preferential transport of soil compared to asbestos

No data are available on the value of any of these factors, so the following values were assumed
based solely on professional judgment:

AF=0.1
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RF=0.1
Kpt =0.1

If these values are used, the frequency of predicted dust values passing the reality check
improves, but the fraction of overestimates still exceeds the frequency of underestimates,
suggesting that a significant discrepancy still remains:

Metric BINS INCLUDED

All B1,B2,C | B2,C C
Total 717 136 20 1 -
Pass 685 116 6 1 .0
Pass (%) | 96% | 85% | 30% | 0%
Too High 18 18 13 1. L
Too Low 14 2 R 0 |

N

This suggests that these factors account for some but probably not all of the apparent -
discrepancy. Another factor that might be contributing to this discrepancy is the value selected
for SPG. An alternative source of SPG is from data on LA particle size data in air and dust
(analyzed by TEM). The method for estimating SPG is the same as for soil. The resulting value
is 3E+10 TEM LA s/g. If this lower value for SPG is combined with the assumed values for AF,
RF, and Kpt, the predicted values begin to come into reasonable agreement with the observed
values: : C

BINS INCLUDED

Metric Al |BLBLC|B2C] C
Total 7 136 20 1
Pass 679 24 1 17 |0
Pass(%) | 95% | 91% | 85% | 0%
Too High 2 2 1 1
TooLow | 36 10 2 0

5.4 Conclusions

Measured values of Ksd at Libby range from 0.002 to 0.007 g soil/cm®. However, screening
level calculations indicate that use of a value of 0.002 g soil/cm? to predict indoor dust levels in
accord with Equation 1 is likely to produce a large (approximately 10*) overestimates of
exposure and risk from asbestos in indoor dust. If Equation 2 is used, predictions of indoor dust
levels can be brought into approximate agreement with observations by assuming an overall
correction factor of 0.0001. It seems plausible that a factor of this magnitude might arise from a
combination of adjustments for spatial representativeness of the soil samples, the difference
between total and releasable dust in carpets, differences in transport of asbestos and soil
particles, and the number of structures of asbestos per gram of asbestos. However, there is at
present no direct evidence to support any of the correction factors assumed.
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6 Task 2: Estimation of Dust to Indoor Air Transfer

Once indoor dust becomes contaminated with asbestos, whether from outdoor soils or other
means, the indoor dust may serves as a source of contamination of indoor air. If a relationship
between asbestos levels in indoor dust and indoor air can be quantified, measurements of indoor
dust concentrations could be used to predict concentrations in air that would result if the dust
were disturbed, as follows: ' '

C(air) = C(dust) - Kda
where:

C(air) = Concentration of asbestos in air (s/cc) following disturbance of dust
C(dust) = Concentration (loading) of asbestos in dust (slem?)
Kda = Release factor for dust to air (cm™)

Note that the value of Kda is expected to be dependent on the nature of the activity occurring in
the home, so no single value is expected to be appropriate for all situations. Rather, one value
might be applicable to "routine” indoor activities, while another (presumably higher) value might
be applicable to conditions when dust disturbance is high (e.g., during active cleaning activities).

Two different methods for estimating Kda at the Libby site were iﬁvestigated, as described
below.

Method |

The most direct method to estimate Kda is to measure the concentration of LA in dust and air at
a location, and calculate the ratio:

Kda = C(air) / C(dust)

Because this ratio can be highly variable because of variable conditions during indoor activities
as well as random variability in sample analysis, the best way to estimate the average value of
Ksd is to plot C(air) as a function of C(dust) and find the best fit linear regression line.

If the release of asbestos from dust to air were identical for all sizes of asbestos particle, the
value of Ksd would not depend on the counting rules used to count asbestos structures in dust
and air. However, in Libby, the release of asbestos particles from dust to air appears to be
influenced by the particle size. As shown in Figure 6-1, the particle size distribution of LA
structures found in air is enriched in larger (longer and thicker) structures than the LA structures
found in dust. Because LA release from dust to air appears to depend on particle size, the value
of Kda depends on which type of counting rules are used to express concentration in air and dust.
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For the purposes of this effort, Kda is def ned as the ratio of risk-based structures in air (PCME®
s/cc) to the number of total TEM s/cm? in the source dust.

Method 2

A second method for estimating Kda is to measure the transfer of dust (rather than asbestos)
from surfaces to air, and then correct that transfer factor to account for any preferential release of
asbestos particles compared to dust particles. This is done as follows:

Kda=k3 - (k2/kl)

where:

k& = Surface to air transfer factor for dust (mg dust/cc i in- alr per mg dust/cm on surfaces)

k1 = risk-based structures (e.g., PCME) per total TEM strictures in dust . o

k2 = risk-based structures (e.g., PCME) per total TEM structures inair . N
The potential advantage of this method compared to Method lis that the values of kl and k2 are
already known with good accuracy based on the consolidated set of LA particle size data
available in Libby. The value of k& can be estimated using real-time air particulate monitors
(RAMs) to estimate dust loading in air and high volume vacuum samples to estimate dust
loading on surfaces (SOP SRC-DUST-01):

k& = Average dust concentration in air (mg/cc) / Average dust on surfaces (mg/em?) -
6.1 Data
6.1.1 Re-Analysis of Phase 2 Samples -

During Phase 2 investigations at Libby performed in 2001 (EPA 2005), EPA collected a number
of paired air and dust samples during two types of disturbance scenarios:

Scenario 1 (Routine Activi

Scenario 1 focused on the airborne exposures of residents engaged in routine household
activities (excluding active cleaning). Routine activities were performed by an adult
resident with a personal air monitor worn at an adult breathing level (about 5-6 feet above

the ground).

Scenario 2 (Active Cleaning)

Scenario 2 focused on active cleaning-related activities (vacuuming, sweeping, dusting)
that are likely to cause increased levels of dust (and hence asbestos) in indoor air.

¢ PCM Equivalent (PCME) structures are defined as structures with length > 5 um, width > 0.25 um, and aspect ratio
>3:1.
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Cleaning activities were performed by EPA personnel with a personal air monitor worn at
an adult breathing level (about 5-6 feet above the ground).

In 2001, samples collected as part of the Phase 2 investigation were analyzed with an analytical
sensitivity that was not adequate to allow reliable estimation of site-specific Kda factors (EPA
2005). Therefore, SQAPP Task 2A called for the re-analysis of both the air and dust samples
from Scenario 1 (routine activity) and Scenario 2 (active cleaning) to achieve improved
analytical sensitivity. Results following this re-analysis are presented below (see Section 6.3).

6.1.2 SQAPP Residential Scenario Sampling

Because the number of locations sampled as part of the Phase 2 investigation was limited,
additional homes were selected as part of SQAPP Task 2B to evaluate air and dust during routine
activities. :

Sampling Locations

In concept, measures of dust in air and dust loading on surfaces could be collected at any
representative set of homes in Libby. However, in order to be most valuable, a set of homes
were selected for evaluation by both Method 1 and Method 2 simultaneously. This allows
estimates of Kda estimated by Method 2 to be directly compared to estlmates based on Method
1. Homes with prev1ously measured dust levels of LA at least 1 000 s/lem® were preferentially
selected to maximize the probablllty that results from Method 1 will yield reliable estimates of
asbestos levels in dust and air. - :

Sample Collection and Analysis

For Method 1, air samples were collected under routine living conditions over a period of about
8 hours. A stationary air monitor was placed in the main living area of the home and a personal
air monitor was worn at adult breathing level (about 5-6 ft). Air samples were analyzed by TEM
using the modified ISO 10312 counting rules, as specified in the SQAPP.

Dust samples were composntes collected using the microvacuum sampling method from
approximately three 100-cm ? template areas from horizontal surfaces and high traffic areas
located in the main living space of the house. Dust samples were analyzed by TEM using ASTM
counting rules. The target sensitivity for dust analysis was 20 cm™

For Method 2, a statlonary real-time air monitor (RAM) was used to measure the 8-hour average
dust levels in air (ug/m®) in the main living area of the home. A high volume dust vacuum was
used to collect a composite dust sample from the same main living areas of the home. A high
volume dust vacuum was needed to ensure that the mass of dust was large enough (1-2 grams)
that it could be weighed with reasonable precision (10 mg). The area vacuumed (cm®) was also
measured so that surficial dust loading (mg/cm?) could be calculated.

6.2 Results for Method 1
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Appendix 6.1 presents the detailed results for all air and dust samples collected or re-analyzed as
part of the SQAPP indoor dust-to-air transfer investigation. Table 6-1 summarizes the LA
results for dust and air samples from each property stratified by indoor activity scenario. In
cases where more than one sample was collected for the media within the property (e.g., one dust
sample from 1* floor, one dust sample from 2™ floor), results were averaged. Figure 6-2
presents a graphical summary of the personal and stationary air samples stratified by activity
type and dust level. The upper panel of this figure presents the mean LA air concentrations for
each property. The lower panel presents summary statistics across properties in a “box and
whisker” format. In these figures, dust levels were stratified into threq,categories, as follows:

Low — LA levels in dust < 20 s/cm?
Medium — LA levels in dust between 20-200 s/cm®
High — LA levels in dust > 200 s/cm’

As seen, average LA air concentrations associated with active cleaning activities tended to be
higher than concentrations associated with routine activities, and average LA air concentrations
from personal air monitors tended to be higher than concentrations from stationary air ‘monitors.
Within each group (e.g., routine personal, routine stationary, etc.), there is no observable trend
between measured LA concentrations in air and measured LA Ievels in dust (i.e., mcreasmg
levels in dust do not appear to result in increasing levels in air).

The reason for this lack of observable correlation between dust arid air.is not certain, since most
conceptual models assume indoor dust is the main source of LA in indoor air. One possible
explanation for the apparent lack of correlation is that the relationship between dust levels and
air levels is so highly variable and is so dependent on other factors that the relationship can not
be detected until many more sample pairs are collected. Another possible explanation is that the
dust samples collected from horizontal surfaces and high traffic areas may not be the main
source of LA in indoor, and that dust from other parts.of the house (e.g., from upholstered
furniture, air ducts, etc.) are the main source. It is'also possible that the range of dust levels

-evaluated in the mdoor ABS scenarios was too narrow (only two properties had mean dust levels
above 1,000 s/cm?) for observable trends to be distinguished.

6.3 Results for Method 2

Table 6-2 summarizes the surficial dust loading and mean RAM dust levels measured at each
location during routine activities, and these data are shown graphically in Figure 6-3. As seen,
there is no apparent correlation between surficial dust loading and mean RAM dust levels
measured in air. Indeed, the slope of the best fit regression line is not significantly different from
zero (p = 0.407), and the strength of the correlation is very low (R? = 0.05). This indicates that it
is not possible to reliably predict indoor dust levels in air as a function of indoor dust loading on
surfaces. Thus, Method 2 does not appear to provide a reliable approach for estlmatmg indoor
exposure to asbestos in indoor air.

6.4 Conclusions
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The primary purpose of SQAPP Task 2 was to investigate methods by which LA concentrations
in indoor air might be estimated by measurements of LA in indoor dust (Method 1) or by
measurements of total dust levels in indoor air (Method 2). In brief, neither method succeeded in
providing a suitable method for predicting LA levels in indoor air. The reason for this is not
certain, but could be due to limitations in the number and types of samples collected. EPA is

presently planning additional studies to further investigate the relationship between indoor air
and indoor dust.
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7 Task 3: Estimation of Soil to Outdoor Air Transfer

Residents and workers may be exposed to asbestos in outdoor soil during a variety of different
activities that disturb the soil and cause release of fibers from soil into the breathing zone of the
person engaged in the soil disturbance activity. If a relationship between soil and breathing zone
air can be quantified, measurements of asbestos concentration in soil can be used to predict
concentrations in air if the soil is disturbed, as follows:

C(air) = C(soil) - Ksa
where:

C(air) = Concentration of asbestos in air (s/cc) following disturbance of dust
C(soil) = Concentration of asbestos in soil (s/g)
Ksa = Release factor for soil to air (g soil/cc)

Note that Ksa is not expected to be a constant, but is expected to vary as a function of many
variables, including the strength and nature of the disturbance activity, the condition of the soil,
and the weather conditions during the disturbance. Thus, it is best to think of Ksa as a
distribution of values rather than a single value.

One important limitation to this approach is that there are no well established methods for
accurately measuring the concentration of asbestos in soil in units of s/g. While EPA has been
investigating and testing SEM and TEM for this purpose, to date the most useful method for
analyzing asbestos in soil has been the PLM-VE method. As noted above, this approach yields
results in terms of mass percent, and is only semi-quantitative:

Bin A = None detected

Bin B1 = Detected at a level believed to be < 0.2%
Bin B2 = detected at a level between 0.2 and 1%
Bin C = Detected at a level of 1% or greater

With this limitation in mind, the goal of Task 2 was to estimate the range of asbestos fibers in air
as a function of the PLM-VE bin for soil where the ABS activity was occurring.

7.1 Data
7.1.1 Re-Analysis of Phase 2 Samples

During the Phase 2 project (EPA 2005), limited data were collected on the release of asbestos
into outdoor air from active soil disturbance (rototilling a garden). This was referred to as
Scenario 4. However, the samples of air were not analyzed with sufficient sensitivity to allow
reliable characterization of asbestos levels in air. Therefore, SQAPP Task 3A called for the re-
analysis of the air samples collected during Scenario 4 to achieve lower detection limits.
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The original soil sample (a composite of four sub-locations within the garden) was analyzed by
PLM in accordance with NIOSH 9002. Since the Phase 2 investigation, this PLM method has
been refined (i.e., the site-specific PLM-VE method). As part of SQAPP Task 3A, the soil
sample from the rototilled garden was re-analyzed by PLM-VE.

7.1.2 SQAPP Residential Scenario Sampling

In order to estimate human exposure from other types of outdoor activities, three standardized
soil disturbance scenarios were evaluated as part of SQAPP Task 3B at multiple locations as
described below. All outdoor activity-based sampling (ABS) activities occurred in summer
when soils were dry to maximize the potential for dust generation.

Child Playing in Dirt with a Shovel and Bucket :

The first ABS scenario was designed to evaluate a child playing in an area of bare dirt.
This activity included shoveling the bare dirt into a bucket with a toy shovel and then
pouring the dirt back on the ground. The play activity was performed by EPA personnel
sitting on the ground with a personal air monitor positioned at a height intended to
represent the breathing zone of a sitting child (about 2 feet above the ground).

Raking of Bare Soil

The second ABS scenario was designed to evaluate disturbances due to raking the soil
with a metal leaf rake. The activity was performed by EPA personnel with a personal air
monitor at the breathing level of an adult (about 5-6 feet above the ground).

Lawn Mowing of Grass-Covered Soil

The third ABS scenario was designed to evaluate releases of soil particles (and hence
asbestos particles) from grass-covered areas due to mowing the lawn with a gas-powered
rotary lawn mower. This activity was performed by EPA personnel with a personal air
monitor at the breathing level of an adult (about 5-6 feet above the ground). Because
children may engage in lawn mowing activities in some cases, a second personal air
monitor was also worn at a height expected for the breathing zone of an 8-12 year old
child (about 3.5-4.5 feet).

Sampling Locations

In order to determine if a relationship exists between LA in soil and LA in outdoor air during soil
disturbance scenarios, it is important that ABS be performed at locations that span a range of soil
levels. This was achieved by selecting sampling locations based on available PLM data, as well
as a number of locations where soil removal and replacement had occurred, as follows:
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. . Outdoor ABS Scenario
Soil Soil Conc, Digging in Raking Bare Mowing
iated? -

Remediated? | (PLM-VE) Dirt Areas Grassy Areas

Yes Clean fill 6 6 6
Bin A (Non-Detect) 3 3 3

No Bin Bl (<0.2%) 3 3 3
Bin B2 (0.2-<1%) 3 3 3
BinC (= 1%) 3 3 3

As seen, for each type of scenario, 3 to 6 locations were selected for each of the soil condmons
for a total of [8 locations per outdoor ABS scenario.

Sample Collection and Analysis
Air

For each scenario sampling event, two stationary air samples were collected — one placed 20-40
feet upwind of the activity location in an area not impacted by other dust-generating activities,
and the other placed within 10 feet of the scenario location in a downwind direction. Two
personal air samples were collected per worker, one at a high flow rate (about 10 L/min) and one
at a lower flow rate (about 3-5 L/min). This was done to ensure that if the first filter became
overloaded with debris, a second filter was available for analysis. In general, sampling occurred
for a period of about 2 hours, generating an air volume of about 1 200 L for the high flow rate
sample and about 400 L for the low. flow rate sample

All air samples from outdoor ABS scenarios were analyzed by TEM using the modified ISO
10312 countmg rules, as specified in the SQAPP. The target sensitivity for air sample analysis
was 0.001 (cc)’. In cases where samples were too overloaded with debris for direct analysis, an
indirect analysis was performed.

RAM

Real-time air monitors (RAMs) were used to measure the dust levels in air (ug/m®) during the
scenario activity. One RAM was placed at the upwind location and one RAM was placed in the
downwind location, co-located with the stationary air monitors.

Soil

One 10-point composite sample of soil was collected from each scenario area. Soils were
collected at a depth of 0-2 inches in accord with SOP CDM-LIBBY-05, with modifications to
accommodate the increase in sub-samples to achieve a total mass of soil large enough (2-3 kg
total) to support any potential future tests and analyses. All soil samples were analyzed semi-
quantitatively by PLM-VE.

7.1.3 Worker Scenarios
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Like residents, workers may be exposed to soil in outdoor air as a result of various types of soil
disturbance activities. The potential magnitude of these exposures was evaluated in the SQAPP
for two cases, as follows:

Golf Course Workers

Workers at the local golf course may be exposed to asbestos fibers released from soil to air under
two main types of activity: lawn mowing and soil aeration. To investigate the potential
magnitude of these exposures, two personal air samples were collected per worker, one at a high
flow rate and one at a lower flow rate. This was done to ensure that if the first filter becomes
overloaded with debris, the second filter would be available. For this scenario, samples of soil
were not collected because a sufficient number of soil samples from the golf course have already
been evaluated as part of the Contaminant Screening Study and Phase 1 investigations.

EPA Cleanup Wdrkers

There is an extensive database of personal air samples for EPA workers engaged in various types
of remedial activities in and around Libby, including various soil clean-up actions in the main-
residential-commercial part of town. In general, TEM analyses of worker air samples were
usually not carried out with sufficient sensitivity to allow reliable quantification of LA fiber
concentrations in air. The SQAPP called for the re-analysis of existing personal air samples
from EPA cleanup workers by TEM to achieve a lower (better) sensitivity. However, subsequent
discussions with EPA determined that, because the types of activities performed and the
locations where these activities were performed (and hence the LA levels in soil) cannot be
derived with certainty from the existing EPA worker dataset, achieving better analytical
sensitivities for these samples has only limited value is adding to an understanding of soil to air
transfer. Therefore, the re-analysis of EPA worker samples was not implemented.

7.2 Results
7.2..1 Results for Phase 2 Rototilling

Table 7-1 summarizes the personal air and soil results for the Phase 2 rototilling samples that
were selected for re-analysis under SQAPP Task 3A. As seen, LA air concentrations ranged
from 0.029 s/cc for the rototiller assistant to 0.17 s/cc for the rototiller. LA levels in the garden
soil sample were trace (Bin B1 - less than 0.2%) by PLM-VE.

Although limited, these results indicate that high ir{tensity soil disturbance activities such as
rototilling can result in relatively high LA concentrations in air, even when soils have LA levels
that are below 0.2%.

7.2.2 Results for SQAPP ABS Sampling

Appendix 7.1 presents the detailed results for all samples collected as part of the SQAPP Task
3B outdoor ABS investigation. Table 7-2 summarizes the Task 3B results for each property by
outdoor ABS scenario.
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RAM Dust Data

During each outdoor ABS scenario, dust levels were measured at a RAM station upwind and
downwind of the scenario activity at S-minute time intervals throughout the duration of the
activity. The right-hand columns in Table 7-2 present the upwind and downwind mean RAM
dust levels for each location and ABS event. Inspection of these data reveal that, in general, the
dust levels generated by the mowmg scenario tends to be highest (mean = 70 ug/m3) and the
raking scenario (mean = 5.7 ug/m®) and the playing scenario (mean 6 3 ug/m ) tend to be
similar and somewhat lower. S

It should be noted that ABS sampling occurred under conditions of relatively low wind speed, so
the distinction between upwind and downwind was not always meaningful. Figure 7-1 presents
a comparison of the mean RAM dust levels at the upwind and downwind stations. If the
downwind dust level is higher than the upwind dust level, the bar is positive. If'the upwind dust
level is higher than the downwind dust level, the bar is negative. Note that the scales in each
figure are different. As seen, for the playing and raking scenarios, there does not appear to be a
consistent pattern, with upwind dust levels higher than downwind at nearly half of-all locations.
For the mowing scenario, there tends to be more locations where the downwind dust level is
higher than the upwind, but there are still several instances where this is not the case.

Comparison of Asbestos in Upwind and Downwind Stationaty Monitb’fs

Air samples at stationary stations upwind and downwind of the outdoor ABS activity were
collected for TEM analysis of asbestos in air. Samples were collected to represent the entire
duration of the activity. Figure 7-2 presents a comparison of the LA air concentrations upwind
and downwind grouped by ABS scenario. In these figures, the error bars represent the 95%
Poisson CL. Pairs that were determined to be statistically different from each other, using the
ratio method for statistical comparison of two Ponsson rates recommended by Nelson (1982), are
circled. :

As seen, in most instances (46 out of 51 pairs) the LA air concentrations measured at upwind and
downwind locations were not statistically different from each other. When differences were
statistically different, the downwind LA air concentration was higher than the upwind
concentration in 4 of 5 pairs. This finding is similar to the results based on RAM dust levels,
emphasizing that under the ABS sampling conditions, the distinction between upwind and
downwind was not generally significant. o

Comparison of Asbestos in Personal and Stationary Monitors

During each ABS scenario, both personal air monitors and stationary air monitors were utilized.
The personal air monitors were worn by the individual performing the activity (the monitor
height depended upon the type of activity performed). Figure 7-3 presents a comparison of the
LA air concentrations from personal monitors and the “downwind” stationary monitors for each
property. In these figures, the error bars represent the 95% Poisson CI. Pairs that were
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determined to be statistically different from each other, using the ratio method for statistical
comparison of two Poisson rates recommended by Nelson (1982), are circled.

While LA concentrations in personal air samples are usually not statistically different from the
matched stationary downwind air samples, the personal air sample was higher than the

. corresponding stationary air sample in 14 of 15 pairs. These results indicate that personal air
monitors provide a better estimate of potential exposures to LA from outdoor ABS activities than
stationary air monitors. This is not unexpected since the personal air monitor is closer to the
source material and is less influenced by meteorological conditions (i.e., wind), and thus has a
higher probability of capturing releases from the source material as a result of disturbance
activities. :

Comparison of Asbestos as a Function of Sample Height (Adult vs. Child)

For the mowing scenario, samples were collected at two different heights to provide information
on potential differences in exposures to adult mowers and child mowers. Personal monitors were
worn at a height of 3.5-4.5 feet to assess child exposures and 5-6 feet to assess adult exposures.
Figure 7-4 presents a summary of the paired TEM LA air concentrations generated during
mowing activities from 16 properties. In this figure, the error bars represent the 95% Poisson CI.

Concentrations between the two monitor heights were evaluated using the method for
comparison of two Poisson rates described by Nelson (1982). Pairs that were found to be
statistically significant are circled in Figure 7-4. At 12 of 16 locations, concentrations at the
adult height were not statistically different from the child height. For the four stations where the
concentrations were statistically different, TEM LA air concentrations were higher for the adult
height at 3 locations and higher for the child height at 1 location. Based on these results, there
do not appear to be systematic differences in air concentrations as a function of personal monitor
height.

Correlation of LA in Air to Dust in Air

In general, the amount of LA released to air for a specified source level is expected to be
proportional to the amount of dust (airborne soil particies) generated during the ABS scenario.
Figure 7-5 presents a comparison of mean RAM dust levels from the downwind stationary
monitor to measured personal LA air concentrations for each outdoor ABS scenario, stratified by
soil PLM-VE bin. For each data series, a best-fit line is shown.

As seen, there does not appear to be a relationship between RAM dust levels and LA air
concentrations for any scenario. The reason for this lack of correlation may be due to several
factors. However, it is likely that the primary reason is that the RAM dust levels are
representative of the downwind stationary monitor and the LA air concentrations are personal
monitors. As noted previously, personal monitors provide a better estimate of exposure than
stationary monitors. Had the RAM been representative of a personal monitor, a correlation may
have become more apparent.

Correlation of LA in Air to LA in Soil
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For each outdoor ABS scenario, soil disturbance activities were performed at locations
representative of varying LA levels in soil. These locations were initially selected based on PLM
soil results generated as part of the Contaminant Screening Study (CSS) and Phase 1
investigations. Locations were selected to be representative of clean fill from remediated areas,
and Bin A, Bin B1, Bin B2, and Bin C from unremediated areas. As part of ABS activities,
additional soil samples were collected which were representative of the location where the
SQAPP ABS was performed.

Figure 7-6 summarizes the measured LA concentrations for personal-air s:S’m,ples stratified by
soil level for each outdoor ABS scenario. Figure 7-7 (upper panc:l)"coy]bines data across
scenarios. Figure 7-7 (lower panel) presents summary statistics for the'combined data set in a
“box and whisker” format. In the box and whisker plot, becaUSe there are only two results from
Bin C soils, results for Bin B2 and Bin C were combmed ' :

As seen, there tends to be wide variability in LA concentrations in ABS air w1thm ‘each:soil bin.
The reason for this variability is likely due to numerous factors, including differences in the
disturbance intensity as well as differences in soil conditions and meteorological factors.
However, inspection of the mean LA air concentrations (Figure 7-7 lower panel) suggests that
LA concentrations in air generally tend to increase with increasing soil LA levels. These results
also indicate that soil removal activities are effective in reducing exposures from soil
disturbances, since ABS scenarios performed on remediated soils yield'LA air concentrations
that are lower than unremediated soils (even umemediated soils that-are non-detect by PLM-VE).

7.2.3 Results for Worker Scenarios =~

Table 7-3 summarizes the personal air and soil results golf course worker scenario that were
collected under SQAPP Task 3C. Personal air sampjes were collected during mowing and
aeration activities, as well as other types of golf course maintenance activities (e.g., raking
bunkers). As seen, personal LA air concentrations ranged from non-detect to 0.0029 s/cc, with a
mean of 0.0012 s/cc. Both of the stationary monitor air samples were non-detect.

Because the personal air samples collected for golf course workers represent a composite
exposure from multiple locations on the golf course, it is difficult to evaluate the relationship
between personal air concentrations and LA levels in soil or sand. Soil samples collected from
the golf course are presented in Appendix 7.2 and are summarized below:

Number of Soil Samples
Location Total PLM-VE Result
Bin A Bin B1 Bin B2 Bin C
Tees 38 17 19 2
Fairways 27 27
Greens 10 1 9
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As seen, LA level in most of the soil samples from the golf course were either non-detect (Bin
A) or trace (Bin B1). Average LA concentrations in worker air monitors associated with
mowing and aeration activities were lower than mean values associated with ABS scenarios at
most Bin A and Bin B1 properties (see Figure X, above). The reason for this difference is not
known, but might be related to the fact that the vegetative cover at a golf course will generally be
thicker than at most residential properties.

7.3 Conclusions

Because LA levels in soil are reported semi-quantitatively, it is not possible to calculate Ksa for
various ABS scenarios as originally envisioned. However, a comparison of LA levels measured
in personal air monitors during disturbances at locations stratified according to the semi-
quantitative level in soil suggests that exposures generally tend to increase with increasing LA
levels in soil. For any specified level in soil, values in a1r are- hlghly variable, reflecting the
complexity of the relationship between soil and air.
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8 Task 4: Detection Limits for Soil Methods

EPA has been working to develop and optimize methods for the analysis of low levels (< 1%) of
asbestos in soil. To date, EPA’s focus has been on developing soil analysis using the PLM-VE
method, as well as TEM and possibly SEM. One important attribute of the PLM-VE method and
any other method that might be developed is the method detection limit, which is defined for the
Libby site as the concentration in soil that yields a result that is recogmzably different than clean
(reference) soil in a high fraction (e.g., 90%) of all samples. '

Based on available results to date, it appears that the PLM-VE method can reliably detect the
occurrence of asbestos in soil at a concentration of about 0. 2%, but the detectlon frequency
below this value is not well-defined. In order to improve the' characterlzatlon ‘of the ability of
each method to detect asbestos, as part of SQAPP Task 4, the current program for. method
evaluation will be expanded to include a series of “ultra-low” Performance Evaluation (PE) soil
samples that have added LA concentrations in the range of 0.001%-0.2% by mass. Repeated
analysis of these samples by the laboratories supporting the Libby site work using PLM-VE and
possibly other methods will provide an improved understanding of how detection frequency
depends on the true level of LA in the sample. However, to date this task has not yet been
implemented. - _ L

’
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9 Task 5: Concentration in Soil that is ND by PLM-VE

At present, the primary method for evaluating soil in Libby is PLM-VE. Because many samples
are reported as Bin A (non-detect, ND) by this method, it is important to characterize the
concentrations of asbestos that may be present in such samples. At present, soil that is ND by
PLM-VE is not remediated. Understanding what concentrations may remain after cleanup will
help to estimate any future residual risk and help assess the efficacy of the soil cleanup program.

SQAPP Task 5 was designed to investigate the levels of LA in soil samples ranked as ND by
PLM-VE, based on re-analysis of these soil samples using TEM and SEM analysis. This section
presents the findings of this investigation.

9.1 Study Design
9.1.1 Number of Samples

‘Because the concentration of asbestos is expected to vary between different soil samples, it is
important that a number of samples be collected to characterize the distribution of values which
occur. Because the true average and standard deviation for soils that are ND by PLM-VE are not
known, it is not possible to perform any a przorz power calculations to suggest the needed sample
size. In the absence of data, the initial sample size was set to 20. :

9.1.2 Sample Characteristics

The only required characteristic of the soils for this task is that each has been evaluated
previously by PLM-VE and that the result was ND. However, in order to ensure that the soils
evaluated are representative, the samples were chosen so that the source locations provide a good
spatial coverage of the Libby site. In order to achieve this goal, the community of Libby was
divided into a series of zones as follows:

Zone 1: downtown, east of California Avenue (including Stimson Lumber)
Zone 2: downtown, west of California Avenue (including the Export Plant)
Zone 3: the area south of Stimson Lumber

Zone 4: the vermiculite mine and Rainy Creek Road

Zone 5: the screening plant and adjacent area known as the flyway

Zone 6: the area south of the flyway

Several soil samples that were ND by PLM-VE were selected at random from within each zone.
In addition, targeted samples from several locations were also included, including samples from
near the export plant, from Stimson Lumber, and downwind from the mine. These targeted
samples were selected because it is suspected that these locations have a greater probability of
having been impacted by releases than other locations not as close to known sources. A total of
20 samples were identified for re-analysis.
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9.1.3 Analytical Methods

EPA Region 8 has been working to develop and test several methods for quantifying low levels
of asbestos in soil, but to date no one method has proved to yield results of adequate sensitivity,
accuracy and precision to meet the requirements of this task. Thus, preliminary measurements
were obtained using TEM analysis in accord with SOP EPA-LIBBY-03 and SEM in accord with
a method developed by USGS. The mass of each fiber observed is estimated from the
dimensions of the fiber and the density, and results are expressed in terms of mass fraction
(grams of asbestos per gram of soil). / .

9.2 Results | o

Table 9-1 summarizes the PLM -VE, SEM, and TEM results for each sorl sample As seen, with
the exception of one sample (1-02175), the reported area ‘fraction (%) by SEM and TEM was
below 0.3% for all samples. For sample 1-02175, although the PLM-VE result is reported as
non-detect, a prior analysis by NIOSH 9002 reportéd that LA was present with an area’fraction
less than 1%. SEM and TEM results for this sample range from 0.93% to 1.74%. The reason
that this sample was ranked as ND (Bin A) by PLM-VE is unknown, but might be due to
heterogeneity of the soil. If the results from sample 1-02175 are excluded, the mean LA area
fraction by both SEM and TEM across all selected samples was about 0 04 0.05%.

Figure 9-1 presents a comparison of the SEM results to the TEM results for each soil sample. As
seen, there is relatively high variability between the two methods.» The reasons are not certain,
but one likely factor is simple statistical varlatlon both in the. number of fibers observed and their-
size.

9.3 Conclusions
The SEM and TEM results from this pilot-scale study demonstrate that the mean concentration
of LA is soil samples ranked as non-detect by PLM-VE is likely to be about 0.05% by mass.
Because neither TEM nor SEM yield highly stable or consistent results in this low concentration
range, the actual average concentration might be either higher or lower.
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10Task 6-9: Time Trends in Asbestos Levels in Air and Dust
in Remediated Buildings

Since 1999, EPA has been investigating levels of LA contamination in Libby and has been
taking action to remove primary indoor and outdoor sources when encountered. Data on LA
levels in air and dust in homes that have undergone indoor cleanup indicate that levels of total
LA in air are usually less than about 0.0002-0.0003 s/cc, and levels in dust are usually below
about 300-400 s/cm?® (Volpe & CDM 2004). However, most of these data were collected within
a relatively short time period of the cleanup activity. One of the most important issues facing
EPA is whether cleanup actions taken in a home result in a long-term reduction in exposure, or
whether there is a threat of re-contamination of indoor dust and air from residual sources such as
contaminated heating ducts, carpet, vermiculite within walls, etc.

The purpose of SQAPP Tasks 6-9 was to collect data at several different locations in Libby to
evaluate whether any time trend indicative of recontamination could be detected. The following
scenarios were identified:

Task 6. Investigate the potential that VAI that is contained within an intact structure
(e.g., a wall) is serving as an on-going source of release to indoor dust or air.

Task 7. Investigate whether dust that contains residual LA (at least 500 s/cm?) but has
been left in place is serving as an important source of asbestos in indoor air. '

Task 8. Investigate whether homes where residents are actively using HEPA vacuums
for routine cleaning are tending to have decreased asbestos concentrations in dust over
time.

Task 9. Investigate if carpets are serving as an important residual source, either due to
asbestos within the carpet or beneath the carpet.

This section summarizes these sampling and analysis efforts, and presents the findings of the
investigation.

10.1 Study Design

Sampling Locations

A total of four homes in Libby were selected to monitor indoor air and indoor dust for a period
of up to 16 months following indoor cleanup. Table 10-1 shows which of these sources are
applicable in each of the four properties selected for monitoring. In accord with
recommendations which EPA has made to the community, all four of these properties had been
provided with a HEPA vacuum and the residents reported that they used the HEPA vacuum on a
regular basis.
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Sample Collection and Analysis

At each location selected for post-cleanup time trend monitoring, samples of indoor dust and
indoor air (both from stationary samplers and personal air monitors worn by residents) were
collected at time intervals of about 3 months, 12 months, and 16 months post-cleanup_d.

All stationary air and dust sampling locations represented living areas frequently used by the
residents, and the sampling locations were the same for each of the three sequential sampling
events. All residents who agreed to wear personal air monitors during the sampling event were
provided instructions on what to do when leaving the house, and were provided an activity log to
record what general types of activities were engaged in when in thé home.

All air samples (both personal and stationary) were collected under routine living conditions.
The flow rates were approximately 8-10 L/min and the colleetidn time was between 8-10 hours.
Stationary air samples were collected at the adult breathing zone height (about 5-feet). For the
three homes where carpets were evaluated as a potential source, stationary samples wefe also
placed at a height equivalent to a child sitting on the floor (about 2 feet)®. Air samples were
analyzed by TEM using the modified ISO 10312 counting rules, as specified in the' SQAPP. The
target sensitivity for stationary air analysis was 0.00004 e’

Because the indoor samples collected immediately after the clean-up at each property (these are
referred to as “clearance” samples) were only analyzed to an analytical Sensitivity of 0.005 cc’!
all of the clearance samples from these 4 homes were reanalyzed to achieve a target sensmv:ty
around 0.00004 cc! ‘ :

All dust samples were composites from 3 different locations in the main living area of the house
(total sample area = 300 cm?) collected using the standard microvacuum method based on ASTM
D5755-95 established for use at the site. Dust samples were analyzed by TEM using ASTM
counting rules. The target sensitivity for dust analysis was 20 cm™.

10.2 Results

Tables 10-2 and 10-3 provide the detailed sample results at each time interval for each of the
four properties for air and dust, respectively. For dust, because collection of “clearance” dusts is
not performed, dust samples collected prior to the cleanup are used to indicate the likely levels at
the time of clearance.

Evaluation of Time Trends
Figures 10-2 and 10-3 present the measured data for each property at each time interval for air

and dust, respectively. In these figures, the error bars represent the 95% Poisson CI around each
individual sample. As seen, LA concentrations in air samples collected 3 months and 12 months

4 Sample timing is different from time intervals specified in the SQAPP (3 months, 9 months, 18 months) due to a
miscommunication in the field.

¢ Child height stationary monitors were evaluated as part of the 12-month and 16-month post-clearance samplmg
events,
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post-clearance tended to be similar to concentrations measured in the clearance samples collected
immediately following cleanup activities. However, LA concentrations appear to have increased
at two properties for samples collected 16 months post-clearance. The reason for this increase is
not known, but does not appear to be related to an increase in indoor dust levels (see Figure 10-
3). Asseen in Figure 10-3, dust levels remain low across all post-clearance time intervals at all
properties. :

- Comparison of Adult Height vs, Child Height

Figure 10-4 compares the concentration values for LA in air measured at the adult and child
height. As seen, the values tended to fall along the line of identity, suggesting that there was
little difference as a function of height. This was further evaluated by using the method for
comparison of two Poisson rates described by Nelson (1982). At all locations, concentrations at .
the adult height were not statistically different from the child height. Based on these results,
there do not appear to be systematic differences in air concentrations as a function of personal
monitor height.

10.3Conclusions

Data on LA concentrations in four homes studied over a period of 16 months indicate that, for 12
months, no upward time trends were apparent, but that an increase did occur at 16 months in two
homes. The reason for this apparent rebound is not known. A review of property characteristics
(i.e., heating methods, types of mterlor/extenor cleanup activities performed, asbestos sources
remaining) does not provide any clear hypothems regardmg which residual source might be
responsible. However, the apparent increase in indoor air levels was not accompanied by an
increase in the indoor dust level. -
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11Task 10: Dust Concentrations Under Carpets

Under the current cleanup protocol (EPA 2003), dust under carpets are not'investigated and not
remediated. To date, EPA has been able to achieve indoor air clearance standards leaving
carpets in place, and post-cleanup sampling suggests that carpets left in place have not
significantly re-contaminated living spaces after some time has passed. Thus, asbestos within
carpets does not appear to be a major source of concern. However, if a carpet that is
contaminated with asbestos is removed, fibers that have accumulated' under the carpet could be
released to air, potentlally causing short-term inhalation exposures of reSIdents or carpet workers,
and also potentially causing re-contamination of the home. .~

In order to investigate whether or not this exposure scenafio\'is likely to be-of concern, Task 10 of
the SQAPP collected samples from dust under carpets at a number of homes in Libby and
analyzed these samples for LA. This section summarizes this samplmg and analy51s effort, and
presents the findings of the investigation. -

o

11.1Study Design

Sampling Locations A o /;-;:?'

Details of the study design for Task 10 are provnded in the SQAPP (EPA 2005). In brief, it was
considered likely that the amount of LA that might occur undera carpet would depend on the age
of the carpet and the number of different transport pathways by which LA might be brought into
the indoor environment. Pathways that were considered in this effort included occupancy of the
home by a former mine worker, presence of indoor vermiculite insulation, and presence of
visible vermiculite and/or LA in outdoor soil (as ideéntified by PLM). Therefore, the sampling
plan called for the collection of samples from a number of different locations, stratified

according to carpet age and the presence or absence of transport pathways, as follows:

Number of Transport:

éffpztf Pathways Identified
None One or More

5-10 years 2 >

10-20 years 2 2

> 20 years 2 )

Information on carpet age and the number of potential transport pathways was derived from
interviews with the current residents. Properties with carpets that had been regularly vacuumed
with a HEPA vacuum were excluded, since HEPA vacuuming would likely result in lower LA
levels in dust that would occur in the absence of HEPA vacuuming. Two properties for each of
the combinations of carpet age and transport pathway status selected, yielding a total of 12 dust
sampling locations. None of these properties had undergone indoor dust cleanups by EPA at the
time of sampling.
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Sample Collection and Analysis

All dust samples from under the carpet were collected using the standard microvacuum
technique based on ASTM D5755-95 established for use at the site. The area vacuumed
consisted of 2-6 templates (each 100 cmz), with the number of areas vacuumed dependant on the
amount of dust present beneath the carpet (more templates for low dust loading). In all cases,
dust samples were collected from high-traffic areas. Carpets were replaced after sampling was
completed.

Dust samples from beneath carpets were analyzed by TEM using the modified ISO 10312
counting rules, as specified in the SQAPP. The target sensitivity for dust analysis was 200 cm™.

11.2Results

Table 11-1 provides the detailed results for dust field samples collected under Task 10.- As seen,
8 of the 12 samples did not contain detectable levels of LA at an analytical level of about 200

. Four of the samples did contam detectable levels of LA, with observed LA loadings
rangmg from 180 to 1,600 s/cm”. These all occurred in carpets that were older than 10 years.
The highest level was detected at the only property where occupancy by a former miner was
noted.

11.3Conclusions

While the small amount of data collected from this pilot-scale investigation of dust under carpets
is too limited to draw firm conclusions, these results indicate that LA may occur in dust under
some carpets, with an apparent tendency for levels to be higher for older carpets. However, the
levels of LA observed in dust under carpets are relatlvely low, and do not exceed the current
time-critical removal action level of 5,000 s/cm? that EPA has established for triggering active
cleanup of indoor dust at the site (EPA 2003).
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12Task 11: Safety Factor

All homes that undergo indoor cleanup to remove a potential source such as unenclosed
vermiculite or contaminated dust are subject to a clearance test of indoor air after cleanup
activities have been completed before residents may re-occupy the property. The clearance test
consists of using a leaf-blower to vigorously disturb any dust that remains in the house, and then
collecting stationary air samples immediately following the disturbance. A property is declared
to be suitable for re-occupation only if 5 of 5 samples are non-detect by the TEM-AHERA
countmg method, with each clearance sample analyzed to a target analytical sensitivity of 0.005
(cc)’'. This ensures that there is a high probability that the LA concentrations in air after cleanup
activities are less than 0.001 s/cc. .

Because the clearance samples are collected immediately following an activé disturbance with a
leaf-blower, it is considered likely that the levels in air existing under conditions.of routine
household activities will be lower than following the leaf-blower disturbance. Thé_'lt,is, the
difference in airborne concentration of asbestos between.an active leaf-blower scenario (< 0.001
s/cc) and a routine activity scenario is thought to provide a certain margin of safety in decision-
making. However, the magnitude of the difference between a clearance sample collected after
leaf-blower disturbance and a routine sample co]lected without leaf blower disturbance has not
been measured. :

e

The purpose of SQAPP Task 11 was to collect air samples from remediated properties in order to
characterize the level of LA in indoor air under routine conditions several days after completion
of indoor cleanup and collection of clearance samples. This section summarizes this sampling
and analysis effort, and presents the findings of the investigation.

12.1Study Design

Details of the study design for Task 11 are provided in the SQAPP (EPA 2005). In brief, a total
of nine homes in Libby were selected at random from the group of homes that were undergoing
interior cleanup and air clearance sampling. Table 12-1 presents a summary of the selected
properties and provides a description of the types of interior cleanup activities conducted at each

property.
Stationary Air Samples

At each property, a routine stationary air sample was collected in the main living area 2-3 days
after the collection of the original clearance samples. It was assumed that this time period would
allow dust disturbed by the leaf-blower during clearance sampling activities to re-settle. These
stationary air samples (collected 2-3 days after the original clearance) will be referred to as
“post-clearance” samples.
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. All post-clearance air samples were analyzed for asbestos by TEM using the modified ISO
10312 counting rules, as specified in the SQAPP. The target sensitivity for air analysis was
0.00004 cc™',

Indoor Dust

Composite dust samples were also collected at each property from approximately three 100-cm?
template areas located in the main living space of the house using the standard microvacuum
method based on ASTM D5755-95 established for use at the site. Samples were collected from
both horizontal surfaces and high traffic areas. Table 12-2 identifies the indoor dust samples that
were collected as part of SQAPP Task 11. These dusts were not analyzed, but were archived for
possible future analysis, depending upon the results of the stationary air samples:

12.2 Results

Appendix 12.1 provides the detailed results for the clearance samples collected at each property
immediately following cleanup actions after disturbance with a leaf-blower. No LA structures
were observed in any clearance sample and the pooled total LA air concentration was less than
0.001 s/cc for all properties. Because the post-clearance samples were all collected from living
areas and not attics, for the purposes of comparing clearance samples with post-clearance, only
those clearance samples collected from living areas were included in this evaluation.

Table 12-2 provides the detailed results for all post-clearance air samples collected under Task
11 of the SQAPP. As seen, with the exception of one sample (SQ-00157), all samples achieved
a target analytical sensitivity of 0.00006 (cc)”', which is about 15 times lower than the pooled
analytical sensitivity achieved for the clearance samples (0.001 cc™). Sample SQ-00157 was
prepared for analysis using an indirect preparation because of debris overloading on the primary
filter. The sensitivity achieved for this sample was about 0.0004 (cc)”'. The detection frequency
of LA in the post-clearance samples was 8/9, with concentrations of total LA ranging from non-
detect to 0.00078 s/cc (mean = 0.00034 s/cc).

Because the clearance samples were not reanalyzed to a low analytical sensitivity, it is not
possible to compute a meaningful estimate of the mean concentration and to perform a .
quantitative comparison of the clearance and post-clearance samples. However, the mean value
detected post-clearance (0.00034 s/cc) is about 3-times lower than the limit established by the
clearance samples (< 0.001 s/cc).

12.3Conclusions

The data presented support the conclusion that the concentration of LA in post-clearance indoor
air samples collected within 2-3 days of interior cleanup activities average about 0.0003 s/cc,
which is about 3-times lower than the limit of 0.001 s/cc established during clearance sampling.
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13Task 12A: Re-Analysis of Ambient Air Samples
13.1Summary of Early Ambient Air Monitoring in Libby

Beginning around 2000, EPA began collecting ambient air samples at a number of locations
around the community in order to gain an initial understanding of the levels of LA typically
observed in outdoor air. Locations where samples were collected included\:\

» Fitness Center at the City Hall Building (952 East Spruce Street)

* McGrade Elementary School (899 Farm to Market Road) N
*  Plummer Elementary School (247 lndlan Head Road) SN
* Rainy Creek Road E SN

* Lincoln County Courthouse Annex (418 Mineral Avenue)

* Lincoln County Landfill e

» Station FA-1 (on the northwestern boundary of the, “Rlver Runs Through It” subd1v1510n)
« Stimson Lumber Property

In addition, samples of ambient air were collected at 27 properties in Libby where EPA clean-up
activities were scheduled. These samples were collected before clean- -up began, and the
measurements were intended to help determme if the cleanup actlvmes caused a measurable
release to ambient air. : /

L

13.2 Ambient Air Sample Identification i

For the purposes of this report, an ambient air sample is defined as any stationary outdoor air
sample collected in or about the community under conditions where there were no known nearby
activities or disturbances that might cause a temporary elevation of LA fibers in air. All ambient
air samples were collected using stationary air monitors. This type of sampler draws a known
volume of air (typically 1000-4000 L) through a mixed cellulose acetate filter, trapping asbestos
particles on the filter surface.

Appendix 13.1 provides detailed information on how the ambient air samples were identified in
the Libby 2DB. After implementing the selection criteria, a total of 404 ambient air samples
were identified. These ambient air samples were analyzed for asbestos primarily by TEM using
either ISO 10312 or AHERA counting rules. If a sample was analyzed more than once by TEM,
results were pooled as specified in Technical Memorandum 11 (EPA 2007). Appendix 13.2
presents the detailed TEM results for these 404 ambient air samples.

For convenience, these samples are grouped according into several spatial zones, as follows:

s« Zone l: downtown, east of California Avenue
s Zone 2: downtown, west of California Avenue

= Zone 3: the area south of Stimson Lumber

»  Zone 4: the vermiculite mine and Rainy Creek Road

SQAPP Summary Report, August 2007 43



l)RAF T-FORINTERNAL EPA REVIEW AND COMMENT ONLY

Zone 5: the screening plant and adjacent area known as the Flyway

Table 13-1 presents summary statistics for the 404 ambient air samples, stratified by zone. As .
shown, the two highest detection frequencies (17%-34%) and the two highest mean air
concentrations of LA (approximately 0.0005 to 0.002 s/cc) were observed in Zone 4 (Rainy
Creek Road and the mine area) and in Zone 5 (the screening plant area). In the main commercial
and residential sections of Libby (Zones 1, 2 and 3), the detection frequency was lower
[(12+2+2)/261 = 6%] than in Zones 4 and 5, and the mean concentration of LA in Zones 1, 2 and
3 also tended to be lower (approximately 0.0001 to 0.0002 s/cc) than the mean concentrations in
Zone 4 or 5. .

\

Within the main commercial and residential sections of Libby (Zones 1, 2, and 3), Zone 1
exhibited a higher detection frequency (11%) compared to Zone 2 (2%) or Zone 3 (4%). Overall
(all five zones combined), 60 of 404 ambient air samples (15%) were observed to contain one or
more LA structures. The average concentration across all 404 ambient air samples is 0.00068
s/cc. However, confidence in this estimate of the mean concentration of LA in ambient air in
Libby is llmlted by the high frequency of non-detects, and by the relatively hlgh sensntwnty
(0.003 cc™).

13.3Need for Re-Analysis of Ambient Air Samples

The original analytical results for these 404 ambient air samples were generally associated with a
relatively high analytical sensitivity (about 0.003 cc™'). Therefore, EPA determined that a
supplemental analysis of a selected set of samples would be helpful in providing a clearer picture
of LA levels in ambient air. :

Sample Selection -

A total of 33 samples were selected for re-analysis from the set of 404 ambient air samples.
Figure 13-1 shows the location of these 33 samples, along with a brief description of each site
and a summary of the number and dates of samples collected.

These 33 samples were selected using a stratified random approach in which a number of
samples were selected for each zone and each year, in order to ensure that the samples were both
spatially and temporally representative. In selecting samples for re-analysis, greatest emphasis
was placed on Zones 1, 2 and 3, since these zones represent the main residential and commercial
areas of Libby. Only one residential property is represented in the ambient air dataset within
Zone 5 and no residential properties are represented in Zone 4. Therefore, no samples were
selected for re-analysis from Zone 4 and one sample was selected from the single residential
property in Zone 5.

Sample Analysis
Each sample was re-analyzed by TEM using the modified ISO 10312 counting rules, as specified

in the SQAPP." The target sensitivity for air analysis was 0.0001 (cc)”', about 20- to 50-fold
lower than the original analysis.
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13.4Results After the Re-analysis

Comparison of Original Results to Re-Analysis Results

Appendix 13.3 provides the detailed analytical results for the 33 ambient air samples selected for
re-analysis. Table 13-2 presents summary statistics for the original results for these 33 samples
(Panel A), and the results following re-analysis (Panel B).

As seen, the re-analysis resulted in an average sensmwty that was about 25 times lower than the
original sensitivity (decreasing from 0.0025 cc' to 0.0001 cc™), and thé best estimate of the
mean decreased from 0.00055 s/cc to 0.00021 s/cc. A more detailed | pair-wise comparison of the
original and re-analysis results of the 33 selected samples is presented in Figure 13-2. The error
bars in this figure represent the 95% Poisson CI around each measured concentration. As shown,
the primary effect of re-analysis is to substantlally decrease the uncertainty.bounds around each
estimate, while simultaneously improving the best estimate of the mean ambient’ alr
concentration.

Time Trends

Figures 13-3 and 13-4 show the measured concentration of LA in each sample stratified by zone
and by collection date, for all 404 ambient air samples and the 33 re-analysis samples,
respectively. The error bars in these figures indicate the 95% Poisson CI around each measured
value. Inspection of these figures reveals that there is little or no apparent time trend in ambient
air samples over the period of 2000-2002. However, this may be because the time interval over
which samples were collected is too narrow to detect the beneficial effects.of remedial activities
in the community.

13.5Conclusions

These results indicate that LA occurs in ambient air in Libby. The sources of these fibers are not
known with certainty, but it seems likely that wind-borne transport of particles that are present in
soils and dusts around the community is one important component. Concentration levels do not
appear to be substantially different at different locations within the main residential-commercial
section of Libby (Zones 1-3), but may be somewhat higher closer to the mine (Zones 4 and 5).
Current data are too limited to determine if any time trend towards reduced levels in ambient air
is occurring as a result of on-going EPA cleanup activities, but collection of additional current
and future ambient air data will help answer this question.
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14Task 12B: Re-Analysis of Perimeter Air Samples
14.1 Summary of Perimeter Air Monitoring in Libby

In performing soil cleanup activities, EPA employs a range of engineering strategies to minimize
releases of asbestos into air that might otherwise result from soil disturbances. During soil
cleanup activities, EPA collects samples of outdoor air from one or more stationary monitors
near the cleanup activities in order to evaluate the effectiveness of the controls. These samples
are typically referred to as “perimeter” air samples.

At the time of the SQAPP, soil cleanups had been performed at more than 350 locations in
Libby. A total of 8,510 perimeter air samples were identified. All samples were collected using
stationary air monitors. This type of sampler draws a known volume of air (typically 1000-4000
L) through a mixed cellulose acetate filter, trapping asbestos particles on the filter surface.

These filters were analyzed for asbestos primarily by TEM using either [SO 10312 or AHERA
counting rules.

14.2 Perimeter Air Sample Identification

Appendix 14.1 provides detailed information on how the perimeter air samples were identified in
the Libby 2DB. After implementing the selection criteria, a total of 8,510 perimeter air samples
were identified. These perimeter air samples were analyzed for asbestos primarily by TEM
using either ISO 10312 or AHERA counting rules. [f a sample was analyzed more than once by
TEM, results were pooled as specified in Technical Memorandum 11 (EPA 2007). Appendix
14.2 presents the detailed TEM results for these 8,510 perimeter air samples.

Table 14-1 lists locations in Libby where EPA has collected perimeter air samples in association
with soil cleanup activities, and indicates the number of samples collected, provides the sampling
date range, and summary statistics for perimeter air samples at each location. Table 14-2
provides a summary of perimeter air concentrations across all locations stratified by year. As
seen, mean LA air concentrations and sample detection frequencies tended to be higher for 2000-
2002 compared to 2003-2005. This is primarily because soil cleanups performed prior to 2003
included locations that were associated with the mine, or had the highest levels of soil
contamination and were more extensive in size, while more recent soil cleanups have tended to
occur mainly in residential locations. Based on the dataset across all years, 85% of all samples
were non-detects. This low detection frequency suggests that engineering controls are effective
in limiting releases of LA to outdoor air during EPA soil cleanup activities, but this conclusion is
hmlted by the relatively high analytlcal sensitivity for most perimeter air samples (mean = 0.004
! range = 0.0004 to0 0.12 cc™).

14.3Need For Re-Analysis of Perimeter Air Samples
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As noted above, about 85% of the existing perimeter air samples were non-detect, and the
samples that did contain LA were generally low in concentration (similar to what was seen in
ambient air). While these data are consistent with the conclusion that engineering controls used
for dust suppression are effective in limiting asbestos releases to air at outdoor cleanup projects
in Libby, the data are limited by the relatively large fraction of all perimeter samples that are
non-detects and with high (poor) analytical sensitivities. Therefore, SQAPP Task 12B called for
the re-analysis of a selected subset of the existing perimeter air samples to achieve a lower
detection limit and thus, an improved understanding of the actual air concentrations of asbestos
during site clean-up activities. )

Sample Selection

Locations where perimeter samples had been collected were stratified according to the extent of
soil removal [small (< 1,000 cubic yards) or large (> 1,000 cublc -yards)] and the concentration of
LA asbestos in the soil [low = < 1% (PLM-VE Bins A, BI or B2) or high=> 1% (PLM-VE Bin
C)]. Specific locations selected for analysis included residential properties for the small sites,

and locations such as the export plant and the flyway for the large sites. Other locatlons were
selected for each category at random. Selected locations were grouped into four categorles based
on the soil cleanup attributes, as follows: :

Group A: “Low” LA Soil Level (< l%) “Small” Removal Size (< 1000 cy)
Group B: “High” LA Soil Level (= 1%), “Small” Removal Size (< 1000 cy)
Group C: “Low” LA Soil Level (< 1%), “Large” Removal Slze (= 1000 cy)
Group D: “High” LA Soil Level (> 1%), “Large” Repﬁo‘yail Size (> 1000 cy)

In order to seek a representative set of samples for.re-analysis, 4-6 locations for each group were
identified, for a total of 20 locations. Table 14-3 summarizes the 20 locations selected for re- -
analysis of perimeter samples. Figure 14-1 shows the-location of the 20 properties selected for
each group. A total of 1,221 perimeter air samples were collected at these 20 properties.

Appendix 14.3 presents the original TEM results for these 1,221 perimeter air samples. Table
14-4 summarizes the results by property and by group. As seen, 1,134 of 1,221 samples (93%)
were non-detect. The detection frequency of LA in air for properties in Group D (10%) tended
to be higher than for propemes in Groups A, B, or C (1-2%). The mean sensitivity for these
samples was 0.0037 cc”', which limits the ability to derive accurate estimates of the true
concentration of LA in the samples. Therefore, a subset of 20 samples, including both detects
and non-detects, were selected at random for re-analysis from this list of 1,221 perimeter air
samples. Table 14-5 provides a list of the 20 perimeter air samples selected for re-analysis.

Re-Analysis methods
Each sample was re-analyzed by TEM using the modified ISO 10312 counting rules, as specified

in the SQAPP. The target sensitivity for air analysis was 0.001 cc™!, about 4 times lower than the
original analysis.
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14.4Results

14.4.1 Comparison of Original Results to Re-Analysis Results

Appendix 14.4 provides the detailed analytical results for the 20 perimeter air samples selected
for re-analysis.

Table 14-6 presents summary statistics for the original results for these 20 samples (Panel A),
and the results following re-analysis (Panel B). As seen, the re-analysis resulted in an average
sensitivity that was about 5 times lower than the original sensitivity (decreasing from 0.0037 cc”'
to 0.00081 cc™"). Asa consequence, the detection frequency increased from 6/20 to 10/20, but
the mean air concentration decreased from 0.0014 s/cc to 0.00051 s/cc. Comparison of the
results for the original analyses (Panel A) with the results for the re-analysis (Panel B) reveals
that the mean values for the re-analysis samples fall within the 95% Poisson CI for each group,
and across all groups.

A more detailed pair-wise comparison of the original and re-analysis results of the 20 selected
samples is presented in Figure 14-2. The error bars in this figure represent the 95% Poisson CI
around each measured concentration. For the original results, the confidence interval bounds are
often quite wide. A comparison of the width of the confidence interval bounds between the
original result and the re-analysis result demonstrates how the uncertainty due to measurement
error has decreased after the re-analysis due to improved analytical sensitivity. Thus, the re-
analysis provides a better estimate of the true LA concentration in air for these perimeter
samples, and indicates that results based on the original analyses (with high sensitivity) may to
tend to overestimate the true concentratlon

14.4.2 Comparison of Perimeter Air to Ambient Air

As described in previously in Section 13, data are available on the level of LA in ambient air in
Libby. A comparison of perimeter air concentrations to ambient air concentrations was
performed based on the subset of ambient and perimeter samples that were re-analyzed to a
lower (better) sensitivity. These datasets were used for the comparison because, if there are
differences between perimeter air and ambient air, these data are more likely to detect the
difference because of the improved sensitivity. .

Table 14-7 presents the comparison of perimeter air concentrations to ambient air concentrations.
As seen, the mean air concentration for the 20 low sensitivity perimeter air samples (0.00051
s/cc) is about 2 times higher than the mean air concentration for the low sensitivity ambient air
samples from Libby (0.00021 s/cc). If this comparison is restricted to locations which are
generally representative of residential cleanups (Group A and Group B), mean perimeter air
concentration is about 1.5 times higher than the mean ambient air concentration.

This comparison suggests that measured LA levels in air at properties where soil cleanup
activities are actively occurring are slightly higher than LA levels in ambient air at Libby in the
absence cleanup actions. However, it is important to understand that, while potential releases of
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LA into air may occur due to soil cleanup activities, this does not necessarlly mean that these
levels are in a range of potential health concern.

14.5Conclusions

Perimeter air monitoring data show that releases of LA to air during EPA soil cleanup activities
are typically low, and that the engineering controls that are used to limit emissions are generally
successful. Concentrations of LA in perimeter air samples tended to be higher for samples
collected prior to 2003, when soil remediation efforts occurred mainly in locations that were
associated with the mine and/or had the highest levels of soil contamination, compared to
samples collected more recently (2003 to 2005), when soil remediation efforts occurred mainly
in residential locations. In general, measured air concentrations.of LA in perimeter air
monitoring samples were about 1.5 to 2 times higher than measured levels'of LA in ambient air
at Libby. PR AN
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Table 2-1. Summary of SQAPP Analysis Verification

Panel A: TEM Analyses
< :
SQAPP Task "; :r?:r'r’:e? flef\er::if?:r '\"/ e’:{‘ﬁae'zs(zi % Verified
erification
2 166 155 133 80%
3 197 20 20 | 10%
6-9 44 44 a4 | 100%
10 R 4 31%
11 9 - 5 56%
12 (ambient) 37 37 | 8 | et
12 (perimeter) 2% 2% 24 92%
ALL 492 291 266 54%
Panel B: PLM Analyses
SQAPP Task '; :r’f‘;'r’;i? %eﬁ?:gsfe:r '\“/ Qrﬁzzsiz';' % Verified
erification :
1 40 5 5 13%
3 44 7 | 8 18%
ALL 84 12 13 15%

(a) Some of the analyses selected for verification could not be verified because
the laboratory benchsheets were not available for review.



Relationship Between Number of Structures

Table 3-1

Observed and Relative Uncertainty

0, 0,
Number of | 2.5% Lower 97.5% 95% Relative
Upper Confidence .
Structures Bound N Uncertainty
Observed (N) (LB) Bound N [Interval Range [CUN]
(UB) (Cl) [UB-LB]
0 0.00 2.51 2.51 +Infinity
1 0.11 4.67 4.57 457%
2 0.42 6.42 6.00 300%
3 0.84 8.01 7.16 239%
5 1.91 10.96 9.05 181%
10 5.14 17.74 12.60 126%
20 12.61 30.28 17.67 '88%
50 37.54 65.35 27.81 56%
75 59.44 93.46 34.02 45%
100 81.82 121.08 39.26 39%

2.5% LB = 0.5 - CHIINV[0.975, (2 - N+1)]
97.5% UB = 0.5 - CHIINV[0.025, (2 - N+1)]




PANEL A: SURFACE SOIL

TABLE 41
SQAPP Field Duplicate/Replicate Results

s | PLM-VE Results
. . ample -
Original | Duplicate | SQAPP Sample : - - Field
Depth Location Description Original . Concordance
Index ID | Index 1D |  Task Date | (inches) P 9 Duplicate
LA MF (%) | LA MF (%)
SQ-00148 | SQ-00149 1 27-Jun-05 0-6 Back, front, side yard ND ND Concordant
SQ-00160 | SQ-00241 1 29-Jun-05 0-6 Back, front, side yard ND Trace Weakly Discordant
SQ-00317 | SQ-00319 [ 3B_mowing | 15-Jul-05 0-2 Front yard ND ND Concordant
PANEL B: STATIONARY AIR
s ' TEM I1SO 10312 Results
. - ample ) .
Original Duplicate SQAPP Sample Locat'?on Original Field Replicate _ Poisson Rat:a Comparison
index 1D | Index ID Task Date | pescription| Prep [Sensiwity Count] Conc | Prep Senstviy[ - T™ Conc (95% CH)
Method]| (co)™! ou (s/cc) |Method] (cc)! (slcc)
S$Q-00096 | SQ-00097 | 38_playing | 22-Jun-05| Outdoor }indirect] 0.036 1 3.6E-02 |Indirect| 0.036 1 3.6E-02 | Concentrations are not different
SQ-00140 | SQ-00181 2 27-Jun-05 Indoor Direct | 0.000059 4 2.4E-04 | Direct | 0.000061 9 5.5E-04 | Concentrations are not different
SQ-00290 | SQ-00281 | 3B_raking | 08-Jul-05 { Outdoor |not analyzed not analyzed
$Q-00336 | SQ-00337 3B_mowing| 12-Jul-05 | Outdoor Direct | 0.00099 0 0.0E+00 | Direct | 0.00097 0 0 Concentrations are not different
SQ-00357 | SQ-00358 | 3B_raking | 11-Jul-05 | Outdoor | Direct |overioaded (a) Direct overloaded (a)
SQ-00419 | SQ-00420 [3B_mowing} 13-Jul-05 Qutdoor Direct | 0.0011 0 0 Direct 0.0011 0 0 Concentrations are not different
S$Q-00458 | SQ-00459 [3B_mowing| 16-Jul-05 | Outdoor | Direct | 0.00098 0 0 Direct | 0.0010 0 0 Concentrations are not different
SQ-00475 | SQ-00476 {3B_mowing| 15-Jul-05 Outdoor [indirect{ 0.0033 0 0 Indirect] 0.0021 5 1.1E-02 | Concentrations are not different
SQ-00489 | SQ-00490 | 3B_playing | 14-Jul-05 | Outdoor | Direct | 0.00086 g 7.7E-03 | Direct | 0.0010 15 | 1.6E-02 | Concentrations are not different
S$Q-00592 | SQ-00593 |3B_mowing] 19-Jul-05 | Outdoor § Direct | 0.00099 0 0 Direct | 0.00098 0 0 Concentrations are not different

(a) sample was rejected due to heavy unstable debris




TABLE 4-2

Concordance Results for Recount Analyses of Grid Openings with One or More Asbestos Structures Observed

Analysis Summary

GO-Specific Evaluation

Analvsi Laboratory LA Structure Count
Recount Type | Index ID | Medium ) Prep “;‘;::: Original | Recount Grd | Go Original Recount | Difference | Concordant?
SQ-00176|  Air Direct ISO | Westmont | Westmont] 1 M13 1 1 0 Yes
1| L1 1 1 0 Yes
2 B7 1 1 0 Yes
Recount Same 2 G5 1 1 0 Yes
2 E15 1 1 0 Yes
SQ-00359| Dust |indirect| ASTM RESI RESI A | G34 0 0 0 Yes
A | E33 0 0 0 Yes
SQ-00265| Air Direct 1SO Hygeia Hygeia C5 | F6-1 1 1 0 Yes
Verified Analysis [SQ-00482| Air | Direct [ 150 MAS MAS B8 | G4 1 1 0 Yes
SQ-00489|  Air Direct I1ISO MAS MAS A2 B9 3 3 0 Yes
SQ-00208]  Air Indirect| I1SO Hygeia Batta A9 | H4-3 3 3 0 Yes
AS | H4-2 4 5 -1 No
A9 | H4-1 2 3 -1 No
A8 ‘E3-3 4 4 0 Yes
A9 | F3-3 4 2 2 No
A10 | F3-1 1 1 0 Yes
A10 | C4-2 4 4 0 Yes
A10 | Fa-1 2 2 0 Yes
, A10 | F4-4 3 3 0 Yes
SQ-00321| Air |Indirect| I1SO Batta MAS 3 B6 1 0 1 No
Interiab 3 E1 2 1 1 No
3 E8 1 1 0 Yes
3 G7 2 2 0 Yes
3 )| 3 5 -2 No
3 13 0 1 -1 No
3 19 1 1 0 Yes
3 J8 2 2 0 Yes
4 A7 1 0 1 No
4 B10 1 1 0 Yes
4 cs 1 1 0 Yes
4 D5 0 1 -1 No
4 D10 1 1 0 Yes
23/32

72%




TABLE 4-3

Detailed Structure Concordance Results for Recount Analyses with One or More Asbestos Structures Observed

Analysis Summary Structure-Specific Evaluation
' Analysis Laboratory _ Original Recount Concordant?
Recount Type | Index 1D | Medium | Prep | '\ Ongnal | Recount Grd | GO hg:;esr;al St;t;cpt:re L:ﬁ;h m:;\ A;::;;t hg:vaesr:l S!;Jyt;i:m L:unfg;h \;\ﬁutrinl;x ARs::;:l I::i:asr:l Length | wiotn
SQ-00176 Air Direct ISO Westmaont | Westmont] 1 M13 LA F 16.0 086 267 LA F 16.0 0.6 26.7 Yes Yes Yes
1 nm LA F 11.0 13 8.8 LA F 1.0 13 8.8 Yes Yes Yes
2 B? LA MF 35 0.5 7.0 LA MF 35 0.5 7.0 Yes Yes Yes
Recount Same 2 G5 LA F 20.0 14 148 LA F 20.0 1.4 148 Yes Yes Yes
2 E15 LA MF 11.0 05 2.0 LA MF 11.0 0.5 220 Yes Yes Yes
SQ-00358] Dust |Indirect] ASTM RES! RESI A G3-4 [ F 2.0 [A 35.0 c F 20 01 35.0 Yes Yes Yes
A E3-3 c M 45 01 53.3 c M 4.5 0.1 53.3 Yes Yes Yes
$Q-00265 Air Oirect iSO Hygeia Hygeia Cc5 F6-1 LA F 118 13 9.0 LA F 121 1.3 9.2 Yes Yes Yes
SQ-00482 Air Direct 1SO MAS MAS B8 G4 LA MF 8.0 02 40.0 LA MF 26 0.1 26.0 Yes Na Yes
Verified Analysis | SQ-00489] Air | Direct | 1SO MAS MAS A2 89 LA F 7.0 0.2 35.0 LA F 9.0 0.3 300 Yes No Yes
LA F 9.2 0.2 46.0 LA F 10.0 03 33.3 Yes Yes Yes
LA MF 9.5 0.2 475 LA MF 100 0.2 50.0 Yes Yes Yes
$Q-00208 Air Indirect 150 Hygeia Batta A9 H4-3 LA F 5.7 0.7 7.9 LA F 5.6 0.7 8.0 Yes Yes Yes
LA F 6.1 0.6 10.2 LA F 6.1 0.6 10.2 Yes Yes Yes
LA MF 28 0.7 39 LA F 29 0.7 41 Yes Yes Yes
A9 | H4-2 Cc F 49 0.1 50.0 [ F 49 0.1 61.3 Yes Yes Yes
LA F 23 03 8.8 LA F 2.3 03 7.7 Yes Yes Yes
LA MF 3.2 0.4 8.2 LA MD10 3.1 0.4 7.8 Yes Yes Yes
LA F 21 02 128 LA MD10 3.1 0.3 10.3 Yes No Yas
LA MF 47 04 11.8 Ino matching structure identified - - -
no matching structure identified LA MD11 1.2 0.3 4.0 - - -
) no matching structure identified LA F 1.8 06 128 - - -
A9 | H4-1 Cc F 1.0 0.1 15.0 Cc MD10 0.9 0.1 15.0 Yes Yes Yes
lnrerl_ab LA F 14.5 0.8 18.3 LA F 15.0 a7 214 Yes Yes Yes
LA F 3.7 0.7 56 LA F 3.5 06 58 Yes Yes Yes
no matching structure identified LA 8 1.7 30 286 - - -
c MF 2.0 01 31.0 [no matching structure identified - - -
A9 E3-3 LA MF 9.5 0.2 58.0 LA MF 9.0 0.1 75.0 Yes Yes Yes
LA MF 5.1 03 19.5 LA MD11 5.1 ‘0.2 255 Yes Yes Yes
LA MF 35 0.5 66 LA MF 3.7 03 148 Yes Yes Yes
LA MF 4.0 .0.2 174 LA F 5.0 06 8.3 Yes No Yes
A9 F3-3 LA MF 55 05 1.1 LA MD11 55 0.4 13.8 Yes Yes Yes
LA MF 3.4 0.4 8.0 LA MD10 3.2 04 8.0 Yes Yes Yes
LA MF 26 .| 02 16.0 [no matching structure identified - - -
LA F 16.4 0.9 19.2  |no matching struciure identified - - -
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TABLE 4-3
Detailed Structure Concordance Results for Recount Analyses with One or More Asbestos Structures Observed

Analysls Summary Structure-Specific E
. Laboratory Original ’ Recount Concordant?
Recount Type | Index ID | Medium | Prep ’:;‘:K:: " Grid | GO | Mineral | structure| Length | Width | Aspect | Mineral| Structure] Length | Width | Aspect | Mineral
Original | Recount X - Length | Width
Class Type (um) (um) Ratio | Class Type (um) (um) Ratio Class
$Q-00208| Air Indirect ISO Hygeia Batta A10 | F31 Cc F 14 0.1 21.0 Ino matching structure identified - - -
(cont.) C F 15 0.1 22.5 Ino matching structure identified - - -
Cc F 0.9 0.2 5.6 [no matching structure identified - - -
LA MF 19 0.2 116 LA MD10 20 0.2 133 Yes Yes Yes
A10 | C4-2 LA F 41 0.5 8.3 LA F 37 04 106 Yes Yes Yes
LA F 6.3 08 79 LA MD10 6.0 03 240 Yes Yes Yes
LA F 42 0.6 7.5 LA F 40 04 100 Yes Yes Yes
LA F 44 0.1 335 LA F 4.0 0.2 26.7 Yes Yes Yes
A10 | F4-1 C F 7.0 0.1 106.0 C MD11 6.7 0.1 95.7 Yes Yes Yes
LA MF 11 0.1 80 LA MD10 46 0.1 46.0 Yes No Yes
LA F 11 0.2 6.6 LA F 1.5 01 15.0 Yes Yes Yes
A10 | F4-4 LA F 16 0.2 10.0 LA F 16 0.2 10.0 - - -
LA F 19.7 05 | 429 LA F 19.7 0.5 429 - - -
LA MF 20 0.2 8.6 LA MD11 6.0 03 240 Yes No Yes
$Q-00321 Air Indirect}] 1SO Batta MAS 3 B6 LA F 79 04 19.8 ]no matching structure identified - - -
3 E1 LA F 1.4 0.5 22.8 [no matching structure identified - - -
Interiab (cont) LA F 78 0.25 31.2 LA F 7.7 0.2 38.5 Yes Yes Yes
3 E8 LA B 44 12 36.7 LA F 45 1.7 26.5 Yes Yes Yes
3 G7 LA F 6.2 0.65 9.5 LA F 7.2 a.6 12.0 Yes Nao .Yes
LA F 17.8 05 356 LA MF 186 | 04 46.5 Yes Yes Yes
3 " LA MD10 46 0.2 23.0 LA MF 6 04 15.0 Yes No Yes
LA F 5 1.2 4.2 LA F 54 11 4.9 Yes Yes Yes
LA MD11 18.7 1 18.7 LA MF 15 14 10.7 Yes No Yes
no matching structure identified LA F 5 06 8.3 - - -
no matching structure identified LA MF 24 0.2 120 - - -
3 13 LA MD 1 0.7 15.7 LA MF 6.4 07 9.1 Yes No Yes
3 19 LA F 98 0.6 16.3 LA F 10 06 16.7 Yes Yes Yes
3 J8 LA MD11 8.5 0.65 131 LA MF 9 0.7 129 Yes Yes Yes
LA F 11 0.08 138 LA F 09 0.15 6.0 Yes Yes Yes
4 A7 LA F 106 0.5 21.2 [no matching structure identified - - -
4 B10 LA MD10 48 0.18 26.7 LA MF 47 0.2 235 Yes Yes Yes
4 cs LA F 85 0.12 70.8 LA F 9 0.2 45.0 Yes Yes Yes
4 D5 LA B8 21 0.95 221 LA MF 22 12 18.3 Yes Yes Yes
4 D10 LA F 78 0.45 17.3 LA F 8 05 16.0 Yes Yes Yes

52/52 42/52 52152
100% 81% 100%
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TABLE 44
Repreparation Resutts by TEM

Original Repreparation
SQAPP , . . Prep Poisson Rate Comparison
Index ID Medium Matrix | Analysis Method
Task am y Method |Sensitivity Units| Count | C°"  ynits |Sensitivity Units| Count | S°™  units (95% C1)
(s/ce) (s/cc)
$Q-00009 10 Dust HT | TEM-ISQ10312] Indirect | 198  1/cm? 8 1.6E+03  sjem? 198 1/em? 8 1.6E+03 s/cm? | Concentrations are not different
S$Q-00100 2 Dust HS & HT ASTM Indirect 337 1Vem? 3 1.0E+03  sjicm® 305 1/em? 0 0 sicm? | Concentrations are not different
5Q-00199{ 3B_raking | Air, Stationary | Outdoor | TEM-ISO10312| Direct | 0.00099 (cc)’ 2 2.0E-03 s/cc | 0.00099 (cc)’ 1 9.9E-04 s/cc | Concentrations are not different
$Q-00208{ 3B_mowing| Air, Personal | Outdoor | TEM-ISO10312 | Indirect | 0.0044 (cc)’ 51 2.3E-01  skec | 0.0059  (cc)’ 52 3.1E-01  s/cc | Concentrations are not different
$Q-00321} 3B_playing | Air, Stationary | Outdoor | TEM-ISO10312 | Indirect | 0.011  (cc)’ 63 6.9E-01  slcc 0.0034  (cc)” 52 1.8E-01  slcc Original > Reprep

HT = High traffic area

HS = Horizontal surface




TABLE 4-5
Laboratory Duplicate PLM-VE Results

PLM-VE Results

| Sample Sample | . - Original Du:.;::ate
ndex ID |SQAPP Task Date Sample QC Type (i::::(:;) Location Description Concordance

LA MF (%) | LA MF (%)
SQ-00063 | 3B_mowing | 22-Jun-05 Field Sample 0-2 Grids 16, 17, & 18 <1% <1% Concordant
SQ-00069 | 3B_playing | 06-Jul-05 Field Sample 0-2 Horse pasture <1% <1% Concordant
SQ-00150 1 27-Jun-05 | Equipment Blank - Blank ND ND Concordant
SQ-00241 1 "29-Jun-05 | Field Duplicate 0-6 . | Back, front, side yard Trace Trace Concordant
SQ-00256 1 12-Jul-05 Field Sample 0-1 Back, front, side yard Trace Trace Concordant
SQ-00306 | 3B_mowing | 11-Jul-05 Field Sample 0-2 Back yard Trace Trace Concordant
SQ-00315| 3B_mowing | 12-Jul-05 Field Sample 0-2 Forested area Trace Trace Concordant
SQ-00320 ko3 16-Jul-05 Field Sample - Stockpile Trace Trace Concordant
SQ-00523 1 13-Jul-05 Field Sample 0-6 Back, front, side yard Trace Trace Concordant
] SQ-00599 1 26-Jul-05 Field Sample 0-6 Back, front, side yard ND ND Concordant
SQ-00743| 3B_mowing | 16-Jul-05 Field Sample 0-2 Back yard Trace Trace Concordant




TABLE 5-1. Sample Information

Number of Vegetative Yard Samples SUA Samples High Volume
Location Vectors C:nz;li;:)n # of Samples #of # of Samples Zof Dust Samples
Subsamples Subsamples | (f* sampled)
2098 Farm to Market Rd 3 Good 1 13 2® 10 9
12 Granite Ave 2 Good 1 10 1 10 9
214 Colorado Ave 2 Good 1 10 1 8 9
1004 Wisconsin Ave 4 Good 1 12 No SUAs 9
500 Jay Effar Rd 2 Poor 2@ 10 SUASs not sampled © 9
2608 W, 2" St Ext 2 Good 1 10 2 ® "12 9
791 Flower Creek Rd 6 Good 1 10 1 9
250 Farm to Market Rd 9 Good 1 10 1 9
224 Forest Ave 1 Good 1 10 1 10 20©@
290 Granite Ave 1 Poor 1 15 1 10 12
393 Farm to Market Rd 6 Poor 1 10 No SUAs 12©
35 McKay St 4 Good 1 10 1 10 9
1204 Nevada Ave 0 (vacant) Poor 1 10 1 10 9
408 Dakota Ave 0 (vacant) Poor 1 10 1 10 g@
222 W. Larch St 2 Poor 1 10 1 10 9
3646 Highway 2 S 4 Poor 1 10 No SUAs °]
275 Dawson St 8 Good 2@ 15 No SUAs 9
1026 Louisiana Ave 6 Poor 1 10 1 10 9
113 Crest St 5 Poor 1 10 1 10 18 @
714 E. 6" St 4 Poor 1 10 1 10 9

SUA = Specific-use area soil

#f* = square feet

(a) Two yard samples were collected due to large size of the yard
(b) One field sample and one field duplicate
(c) Larger sampling area was needed to get required sample amount

(d) Smaller sampling area was needed to get required sample amount
(e) All SUAs covered in wood mulch




TABLE 5-2. Data Summary

Analyte Yard or Property Soil . SUA Soil Combined Yard-SUA Soil Indoor House Dust

N DF Mean” SD N DF Mean* SD N DF Mean* SD N DF Mean” SD

Antimony | 20 10% 0.65 0.40 15 7% 0.66 0.40 20 9% 0.64 0.36 20 10% 3.7 3.2
Arsenic 20 100% 6.0 1.1 15 100% 57 1.8 20 100% 5.8 1.1 20 100% 82 1.4
Beryllium | 20 10% 0.11 0.04 15 13% 0.13 0.06 20 1% 0.12 0.05 20 0% 0.28 0.11
Cadmium | 20 20% 0.30 0.23 15 33% 0.38 0.29 20 26% 0.34 0.23 20 40% 1.2 0.84
Chromium| 20 100% 15.0 9.1 15 100% 27.4 438 20 100% 19.8 23.0 20 100% 216 15.5
Copper 20 100% 19.2 9.4 15 100% 233 17.8 20 100% 20.9 11.0 20 100% 56.8 313
Lead 20 100% 41.0 91.9 15 100% 37.6 54.1 20 100% 379 66.7 20 100% 61.0 59.3
Nickel 20 100% 9.9 1.7 15 100% 11.8 6.3 20 100% 10.6 34 20 100% 16.9 156.5
Selenium | 20 0% 0.35 0.09 15 7% 0.45 0.38 20 3% 0.39 0.17 20 0% 1.1 0.45
Sitver 20 0% 0.20 0.006 15 0% 0.20 0.013 20 0% 0.20 0.008 20 5% 0.62 0.31
Thallium 20 0% 0.20 0.006 15 0% 0.20 0.013 20 0% 0.20 0.009 20 0% 0.57 0.23
Zinc 20 100% 88.2 78.0 15 100% 115.8 98.7 20 100% 98.6 77.3 20 100% 3125 248.4

*Concentration Units = mg/kg
SUA = Specific-use area soil
Combined Yard-SUA Soil = Average of yard/property and SUA soil samples
N = Number of sample locations
DF = Detection frequency

SD = Standard deviation



TABLE 5-3. Yard Soil vs. SUA Soil

Analyte p-Value* Different?
Arsenic 0.524 No
Chromium 0.454 No
Copper 0.424 No
Lead 0.454 No
Nickel 0.358 No
Zinc 0.073 No

*All failed normality test; p-values are from
Wilcoxon signed rank test.




TABLE 5-4. Ksd Results

All Data Outliers Excluded
Analyte Kqa (g soOilf cm?) Ksa (9 soilf cm?)
N : o5t N : g5
Mean SD . Mean SD . |% Excluded
Percentile Percentile

Arsenic 20 0.0015 0.0018 0.0050. 18 0.0011 0.0014 0.0042 10%
Chromium 20 0.0018 0.0021 0.0054 17 0.0016 0.0020 0.0053 15%
Copper 20 0.0034 0.0045 0.0100 9 0.0028 0.0029 0.0076 55%
Lead 20 0.0023 0.0025 0.0077 14 0.0024 0.0025 0.0072 30%
Nickel 20 0.0017 0.0018 0.0046 19 0.0017 0.0018 0.0047 5%
Zinc 20 0.0044 0.0072 0.0125 8 0.0039 0.0035 0.0095 60%
All 120 0.0025 0.0039 0.0077 85 0.0020 0.0023 0.0069 29%

SD = Standard deviation

N = Number of data

Ksd = g soillcm?




TABLE 6-1
Measured LA in Air and Dust for Indoor Activity-Based Sampling Scenarios

ROUTINE ACTIVITES ACTIVE CLEANING ACTIVITIES
) LA in Dust
Sampling Proparty us LA in Personal Air LA in Stationary Air LA in Parsonal Air LA in Stationary Air
Period - — =y
Sampie | NLA |S ¥l Loading NLA |Sensitvity] Conc Index I Sample | NLA [Sensilvity] Conc NLA Conc Somple | NLA 'Sensttivity] Conc
index ID Type | Strucs | fem?)y o) dex 1D oo | ooy (s/oe) ex 1D Type | Stucs | (oo ec) Index ID} Sample Type Strucs ) o) |Index D Type | Stucs | feey” Joc
1018 Utah A 200096 F) L—""‘zo "‘_40 200821 0 | 0.54E-04 | 0.00E+00]2-00811] maun level | 1 9.52E-04 | 8.52E-04
ve 200912 {jowertevel] 1 (9.52E-04] 9.52E-04
1115 Utah A 200548 5 20 93 700071 0 | 7.86E-05) 0.00E+00| 2-00072 | 1stfloor | 2 | 6.66E5 | 1.33E-04 [200537| Person #1 1 | 1.44E-03| 1.44E-03 [ 2-00524 0 | 8.98E-04[0.00E+00
ah Ave 200073 { 2ndfoor | 1 | 7.71E-05] 7.71E.05 | 2-00542] Person 3 | 9.99E-04 | 3.006-03 ;
1218 Montana A 200863 19 20 373§ 200165 1 | 7.63E-05] 7.63E-05 | 2-00166 1 | 7.58E-05 | 7.58E-05 | 2-00874] Person #1 0 | 1.73E-02| 0.00E+00 | 2-00867 © | 1.04E3[0.00E+00
ontana Ave 200878 Person#2 | 2 |p.82E-04] 1.96E-03 |
23R or 200678 ] 20 [] 200155 8 | 7.06E-05| 5.65E04 | 200156 | main level| 5 | 7.83E-05 | 3.91E-04
amona X 200157 [lowet levell 1 | 7.71€05 | 7.71E05
14 Colorado A 200421 n 18 | 214 | 200004 2 |6.78E-05{ 1.35E-04 | 2-00005 2 | 6.39E05 | 1.28E-04 | 2-00408| Parson #1 1 |3.47E-02] 3.176-02 | 200388 0 | 1.08E-03 | 0.00E+00
olotedo Ave : 200411] Person#2 | 0 |2.05£-02} 0.00E+t0
18 Manor 2201051 2 19 37 200028 1 | 7.52E-05[ 7.52E05 | 200027 0 | 7.43E05 | 0.00E+00}201062| Person# 0 | B8.18E-04 | 0.00E+00 | 2-01055 0 [ 9.79E-04 | 0.00E~00
anor B 2-01068] Person#2 | 0 | B.18E-04 | 0.00E+00
226 &  Ra 2-00473 0 19 0 200793] Peison #1 2 |2.48E02| 4.95E-02 [ 2-00478 6 | B.77E-04| 5.26E-03
pencel 200797] Person#2 | 3 | 8.84E-04 2.59E-03
o |28 Terrace View Ra 200386 0 19 0 2-00378] Person #1 2 [2.02E-02] 4.04E-02|2:00367] main level | 2 | 1.01E-03] 2.03E03
2 efrace Vie 200382) Person#2 | 3 | 9.72E-04| 2.92E-03 [ 2-00362}lower level] 2 |8.44E-04| 1.80E03
£ 200080| Person #1 ()| 7 | 3.54E-02| 2.48E-01 |2:00098] (0 51 | 1.27€-03 | 0.00E+00
3486 Highway 2§ (a) 200081| Person#2 ()| 0 | 3.41E-02 0.00E+00
ghway 2 { 200964 ] 187 123 2-00975| Person #1 (d)f 0 | 1.02E-03| 0.00E+00|2-00868] () 0 | 2.75E-02 | D.00E+00
200979 Person#2 ()} 0 | 2.69E-02| 0.00E+00
201387 | foor 3 19 58 201344 1 | 3.36E-03| 3.36E-03 | 201341 3 | 1.34E-02| 366E-02
496 Highway 2 S (b) .
3496 Hig ® 1 201348 | coven | @ 19 0
504 Louisiana Ave 200456 ] 19 o 200001 3 | 6.82E-05( 2.056-04 | 2-00002 | 1stfloor | © | 6.33E-05 | 0.00E+00 [ 2-00443] Person #1 1 | .11E-03| 1.11E-03 |2:00426] istfloor | O | 8.81E-04 | 0.00E+00
200003 | 2ndfioor | 5 | 6.08€-05 | 3.04E-04 | 2-00448] Person 2 0 {1.12E-03] 0.00E+D0 | 2-00430] 2ndfloor | 1 |8.47E-04 | 8.47E-04
|546 Granite ave 200627 1 19 18 200247 12 | 7.65E05) 0.1BE04 | 2-00248 |upperlevel] 7 | 7.60E05 | 5.32E-04 [2-00642] Person #1 9 | 9.49E-04| B.54E-03 |2-00632] mainlevel] 8 | 9.60E-04] 7.68E-03
2-00249 |lowarlevel| 8 | 7.53E-05 | 6.03E-04 }2-00646] Person #2 9 | 9.43E-04 | .B.4SE-03 | 2-00633 |lower level | 1 | 9.60E-04 | 0.60E-04
120 Mineral Ave (house) | 200222 a2 198 8307 | 2-00040 1 | 7.01E-05] 7.01E-05 | 2-00041 0 | 9.96E-05 | 0.00E+00]2:00273] Person M 3 | 1,.21E-03] 3.64E-03 | 2-00258 2 | 1.26E-03] 2.86E-03
. 2-00275| Person #2 2 | 1.25€-03 ) 2.48E-03
203 Mimeral Ave 200506 7 193 1350 | 200030 2 | 6.28E-05] 1.26E-04 | 200031 | fistfoor | 4 | 621E-05 | 2.48E-04 | 2-00489] Person #1 2 | 9.23E-02| 1.85E-01 | 2-00485| main level | 4 | 1.22E-03 | 4.69E-03
2-00032 | 2nd floor | 13 | 6.15E-05 | 8.00E-04 | 2-00502| Person #2 0 | 4.94E-02| 0.00E+00 | 2-00487 [upper levet] 4 | 123603 4.04E-02
293 Graers Fary Rd 201247 | 1sthoor | 14 15 204 201231 Parson# 1 | 7.85E-04| 7.85E-04 [2:01223] tsthoor | O | 8.87E-04|0.00E+00
201248 [2nd hoor| 8 193 1,547 2-01236| Petson #2 2 | 9.77E-04| 1.956-03 201224 2ndficor | 0 | 8.75E-04 ] 0.00E+00
1004 Wisconsin Ave  |sQ-00108 [ 12 o [sQo0115 4 |6.75E-04| 2.70E-03 [SQ-00113 o | 530605 |0.00€.00
1016 [daho Ave |sa-c030s [ 4 o |se00367 5 |1.336-03]6.636-03 [sa-00368 2 | 824805165604
12 Granits Ave Jsa-o01s7 [ 30 0 resident did not participate 5Q-00189 o | s5.84€05|0.00E400
15 Pinewood Ln |se-0019s 0 30 [} resident did not participate 5Q-00187 1 | 5.94E-05 | 5.94E-05
1762 Farm to Market Rd [$0-00435 1 4 4 |sao0439 2 |6.33e05] 127604 [ SQ-00437 0 | 8.67E-05 | 0.00E+00
20 Vicks Ln [so-ooaav 14 53 742 |SQ00395 2 |1.26E-03| 251E-03 [sa-00393 0 | 1.71E04 | 0.00E+00 Active Cleaning Scenario not evaluated in SQAPP i
2098 Farm to Market Rd [SQ-OCHS! 0 [ [ resident did not participate $Q-00193 0 - | 5.80£-05 | 0.00E +00
o [p14cotomdonve  Isa-o0100 3 20 85 |50-00102 0 | 1.13€-04] 0.00E+00| Q00104 0 | 5.94E05 [ 0.00E+00
g 224 Forest Ave Iso-oum [+] 4 0 rasident did not participate $Q-00185 0 5.94E-05 { 0.00E+00
@ J2430 Champion Haul Rd [sa-00441 3 4 12 |SQ-00443 3 |7.12E-04| 2,14E-03 | 5Q-00445 o [ 7.436-05 | 0.00E+00
2608 W.2nd StExt  [s0-00136 4 6 24 |sow0138 5 {1.70E-04{ 8.50E-04 | 50100140 4 | 5.94E-05 | 2.38E-04
275 Dawson St |sa-co3se 5 28 142 |saw0383 5 |5.776-04| 2.88E-03 [ 5Q-00385 2 | 1.07E04 | 2.14E-04
35 McKeys St SQ-00381 3 20 87 SQ-003e1 1 7.08E-04 | 7.09E-04 | SQ-00389 4 8.52E-05 | 3.41E-04
393 Farm to Market Rd  [sQ-00361 [} [] 0 [SQ00371 1 |6.62E-04| 6.62E-04 | SQ-00373 2 | s41E05] 168E-04
500 Jay ENar Rd 5Q-00106 2 30 61 resident ¢id not participate SQ-00110 1 5.94E-05 | 5.94E-05
815 Minnesota Ave s0-00489 [ 33 |sa-0048s 6 |5.96E-04] 358603 |SQ-00407 4 | 8.19E-05 | 2.28E-04
842 Cabinet Helghts Rd [5Q-003987 1 [ 6 |sQ00363 0 |0.78E-05]0.00E+00]SQ-00365 3 | 8.24E-05 | 247604
() cleaning

(b) beating cushions
(c) event 1 - 3/20/01
(d) event 2 - 6/6/01




TABLE 6-2
Method 2 - Measured Dust L.oading on Surfaces and in Air

Dust Dust |DustLoading RAM Mean
Sample Sample | on Surface _ Dust in Air
Address Index ID_] Area (cm?) | Weight (g)| _(mg/cm?) Visual Observation (ug/m?)
214 Colorado Ave $Q-00036] 8,361 14 046 oSy dust smal bundie ofight grey 10.9
1004 Wisconsin Ave SQ-00040 8,361 47 0.56 1/2 dust and 1/2 fibrous material 215
500 Jay Effar Rd SQ-00144 8,361 2.0 0.24 1/2 dust and 1/2 fibrous material 6.6
Mostly dust; very little fine fibrous
2608W.2nd StExt | SQ-00146| 8,361 75 000 e o botte - monie o get oot al | 427
the material

224 Forest Ave SQ-00152| 18,581 0.7 0.04 1/2 dust and 1/2 fibrous material 194
2098 Farm to Market Rd | SQ-00243 8,361 5.4 0.64 1/2 dust and 1/2 fibrous material 2.6
12 Granite Ave SQ-00247| 8,361 8.7 1.04 2/3 dust and 1/3 hair ball 12.2
15 Pinewood Ln SQ-00248 8,361 9.0 1.08 2/3 dust and 1/3 animal hair -

275 Dawson St $Q-00251| 8,361 203 2.4 [Mostlydustsome straw and coarse 18.1
35 McKay St S5Q-00255]| 8,361 29 0.35 Mostly dust and small hair ball 269
20 Vicks Ln SQ-00258| 8,361 10.9 1.30 Alt dust with a few animal hair 142
1016 Idaho Ave sQ-00259| 18580 | 09 005 [ e o ot ot et e matoral | 76
842 Cabinet Heights Rd | SQ-00260| 8,361 245 2.93 All fine dust with a small hair ball 12.6
393 Farm to Market Rd | SQ-00525] 11,148 7.6 0.68 1/2 dust and 1/2 hair ball 8.6
1762 Farm to Market Rd [ SQ-00530] 8,361 8.0 0.96 2/3 dust and 1/3 hair ball 13

2430 Champion Haul Rd| SQ-00531] 8,361 26 0.31 2/3 dust and 1/3 hair ball 158
815 Minnesota Ave SQ-00759] 8,361 147 1.76 1/3 dust and 2/3 animal hair 17.7

-- pump fault, no RAM data available




TABLE 71

819 Cabinet Heights Rd

TASK 3A: Reanalysis of Phase 2, Scenario 4 Samples

Personal Air
Air . . f Analysis . .
Analysis . Analysis | GO Size GO EFA 7> 1 Total LA | Air Conc | Pooled Air
thod | P Method F-
IndexID | Sample Desc. | Sampie Date Vo(lt)me IDSeqN Analysis Metho rep Methol Date (mm?) | Counted | (mm?) factor St-:(r;jgé\;lty Struc (sfee) | Cone (siee)
51984 TEM-AHERA DIRECT 8/22/2001 | 0.0129 0 385 1 overioaded
2-01187 Rototiller 8/21/2001 95 13486 | TEM-1SO10312 DIRECT 9/10/2001 | 0.0061 10 385 1 6.6E-02 1 6.6E-02 1.7E-01
124385 | TEM-ISO10312 DIRECT 8/31/2005 | 0.0058 162 385 1 4 3E-03 40 1.7E-01
64182 TEM-AHERA DIRECT 8/22/2001 | 0.0129 10 385 1 2.8E-02 0 0.0E+00
2-01191 | Rototiller Asst. 8/21/2001 107 13489 | TEM-S010312 DIRECT 9/7/2001 0.0061 10 385 1 5.9E-02 o] 0.0E+00 2.9E-02
124386 | TEM-1SO10312 DIRECT 8/30/2005 | 0.0058 163 385 1 3.8E-03 9 3.4E-02
Garden Soil
Index ID | Sample Desc. [ Sample Date Sample- |Analysis Analysis Method [Analysis Date| Metric Mineral Result Bin
P : p Depth |IDSeqN 4 Class
AF % LA ND A
23638 PLM-9002 12/13/2000 | AF % OA ND A
Garden Plot . AF % CHRY ND A
N > -4 in.
1-01398 (G1. G2, G3) 12/9/2.000 14in MF % A ™ B
116946 PLM-VE 11/21/2005 AF % OA ND A
AF % C ND A




TABLE 7-2
SQAPP TASK 3B OUTDOOR ABS DATA SUMMARY

Sol Category TEM Results Mean RAM DI:S! Level
Personal Statlonary (ug/m’)
Scenario Location onanal |PLUVE La Adult Child Upwind Downwind
i X
Des?:mﬁm Resut | NLA | Sensitivity ;‘:’g‘o"n'; NLA | sensitivity ;‘:‘a’;’:‘ - NLA | Sensitivity ,L‘:!g’oLnC NLA | Sensitivity ;‘:’g:)‘r"ﬁ Upwind | Downwind
Structures|  (1/cc) (slec) Structures|  (1/cc) (s/c) Structures| (t/cc) (sfcc) Structures ‘( 1lcc) (slec)
1024 Montana Ave - Kootenai Vallg A (remed) A - - - 2 1.0E-03 2.0E-03 0 8.8E-04 | 0.0E+00 0 1.0E-03 | 0.0E+00 0.71 2.1
187 Vanderwood Rd A (remed) A - - - 0 1.0E-03 | 0.0E+00 0 99E04 | 0.0E+00 0 9.9E-04 | 0.0E+00 - 23
2098 Farm to Market Rd A (remed) A - - - 0 1.1E-03 | 0.0E+00 0 1.0E-03 | 0.0E+00 [} 1.1E-03 | 0.0E+00 3.7 57
2608 W. 2nd St Ext A (remed) A - - - [} 9.9E-04 | 0.0E+00 0 1.1E-03 | 0.0E+00 [} 1.1E-03 | 0.0E+00 0.4 26
271 Mahoney Rd A (remed) . A - - - 1] 9.8E-04 | 0.0E+00 0 9.5E-04 | 0.0E+00 1} 9.9E-04 | 0.0E+00 33 0.85
500 Jay Effar Rd A (remed) A - - - [} 7.7€-04 | 0.0E+00 0 9.8E-04 | 0.0E+00 0 9.9E-04 | 0.0E+00 - -
514 E. 8th St A A - - - 7 2.1E-02 1.5E-01 0 1.0E-03 | 0.0E+00 0 1.0E-03 | 0.0E+00 5.0 126
Child Playing 791 Fl_ower Creek Rd- o4 A - - - 1 1.1€-03 1.1E-03 1 1.0E-03 1.0E-03 0 1.1E-03 | 0.0E+00 1.2 -
in Dirt 875 Highway 2S - S 1 Lumbe A A — - - 1 1.0E-03 1.0E-03 0 1.0E-03 | 0.0E+00 0 9.7E-04 | 0.0E+00 4.3 8.8
1024 Montana Ave - Kootenai Vallg B1 B1 - - - 8 9.3E-04 71.6E-03 0 1.0E-03 | 0.0E+00 0 1.1E-03 | 0.0E+CO 0.72 0.5
514 E. Bth St B2 B1 - - - 47 7.3E-03 3.4E-01 0 1.0E03 | 0.0E+00 0 1.0E-03 | 0.0E+00 10.0 6.4
875 Highway 2 S - Stimson Lumbe B1 B1 - - - 0 1.0E03 | 0.0E+00 0 1.0E03 | 0.0E+00 0 9.7E-04 { 0.0E+00 38 0.5
KDC Biuffs 82 B1 - - - 101 1.5E-03 1.5E-01 0 9.4E-04 | 0.0E+00 9 8.6E-04 7.7TE-03 29 10.8
224 Forest Ave B1 B2 - - - 8 1.0E-03 8.0E-03 0 9.BE-04 | 0.0E+00 2 9.9E-04 2,0E-03 126 237
9013 Highway 2 S c B2 - - - 7 41.0E-03 7.1E03 0 9.6E-04 | 0.0E+00 4 9.3E-04 3.7E-03 1.7 58
Lincoln County Landfil A B2 - - - 1 3.6E-02 J.6E-02 0 9.9E-04 | 0.0E+00 0 9.9E-04 | 0.0E+00 1.7 99
250 Farm to Market Rd C C — — - 51 4.4E-03 2.3E-01 0 9.6E-04 | 0.0E+00 0 9.5E-04 | 0.0E+00 33 1.6
1024 Montana Ave - Kootenai Valld A (remed) A 1 8.5E-04 8.5E-04 - - - 0 9.7E-04 | 0.0£+00 1 8.8E-04 8.8E-04 - 39
187 Vanderwood Rd A (remed) A 0 1.1E-03 | 0.0E+00 - - - 0 9.9E-04 | 0.0E+00 0 1.0E03 | 0.0E+00 74 3.1
2098 Farm to Market Rd A (remed) A 1 1.0E-03 1.0E-03 - - - 0 9.7E-04 | 0.0E+00 0 1.0E-03 | 0.0E+00 7.2 11.8
2608 W. 2nd St Ext A (remed) A 0 99E-04 | 0.0E+00 - - - 0 1.1E-03 | 0.0E+00 o] 1.1E-03 | 0.0E+00 1.7 8.2
271 Mahoney Rd A (remed) A 0 94E-04 | 0.0E+00 - - - 0 1.0E-03 | 0.0E+00 0 1.0E-03 | 0.0E+00 22 0.2
500 Jay Effar Rd A (remed) A 0 8.3E-04 | 0.0E+00 - - - 0 9.92-04 | 0.0E+00 0 9.9E-04 | 0.0E+00 - -
514 E. 8th St A A 0 1.0E-03 | 0.0E+00 - - - 0 1.0E-03 | 0.0E+Q0 0 1.0E-03 | 0.0E+00 0.2 -
791 Flower Creek Rd (o4 A 0 1.0E-03 | 0.0E+00 - - - 0 1.1E-03 | 0.0E+00 0 1.0E-03 | 0.0E+00 08 3.0
Adult Reking |875 Highway 2 S - Stimsan Lumbed A A 0 1.0E-03 | 0.0E+00 — - - 0 1.0E-03 | 0.0E+00 0 1.0E-03 | 0.0E+00 58 11.5
1024 Montana Ave - Kootenas Valld 81 B1 36 9.2E-03 3.3E-01 - - - 0 1.0E-03 | 0.0E+00 66 2.3E03 1.5E-01 215 0.85
514 E. 8th St B2 B1 1 1.1E-03 1.1E-03 - - - 0 1.0E-03 | 0.0E+00 a 1.0E-03 | 0.0E+00 116 4.04
875 Highway 2 S - Stimson Lumbe 81 B1 1 1.0E-03 1.0E-03 - - - 1 1.0E-03 1.0E03 1 9.7E-04 9.7E-04 56 6.64
KOC Biufls B2 B1 37 1.0E-03 3. 7E-02 - - - 18 1.1E-03 1.9E-02 Q 9.4E-04 | 0.0E+00 9.9 113
224 Forest Ave B1 B2 0 9.9E-04 | 0.0E+CO - - - 0 99E-04 | 0.0E+00 o 9.9E-04 | 0.0E+00 22 20
9013 Highway 2 S [} B2 0 1.0E-03 | 0.0E+CO - - - 2 9.9E-04 2.0E-03 2 9.7E-04 1.9E-03 - -
Lincoin County Landfilt A B2 3 8.4E-04 2.5E03 = — - 1 9.9E-04 | S.9E-04 0 9.9E-04 | 0.0E+00 12.4 11.5
IZSO Fam to Market Rd C C 0 1.0E-03 | 0.0E+00 — — — 0 9.9E-04 | 0.0E+CO 0 9.9E-04 | 0.0E+00 1.7 2.0
1024 Montana Ave - Kootenai Valld A (remed) A o 1.0E-03 | 0.0E+00 0 3.9E03 | 0.0E+00 0 9.7E-04 | 0.0E+00 0 1.0E-03 | 0.0E+00 - 16.0
2098 Farm to Market Rd A (remed) A 0 9.5E-04 | 0.0E+00 - - - 0 1.0E-03 | 0.0E+CO 0 9.9E-04 | 0.0E+00 10.8 17.7
271 Mahoney Rd A (remed) A 0 9.7E-04 | 0.0E+00 0 9.4E-04 | 0.0E+00 0 1.0E03 | 0.0E+00 0 9.5E-04 | 0.0E+00 5.1 31
500 Jay Effar Rd A (remed) A 8 1.0E-03 8.1E-03 3 9.3E-04 2.8E-03 11 9.8E-04 1.1€-02 0 3.3E-03 | 0.0E+00 - -
514 E. 8th St A A 3 1.0E-03 3.0E-03 15 2,2€.03 3.3E-02 ] 9.8E-04 0.0E+00 0 9.8E-04 0.0E+00 207 827
875 Highway 2 S - Stimson Lumbe A A 0 1.0E-03 | 0.0E+00 1 9.6E-04 9.6E-04 0 9.9E-04 | 0.0E+00 1 1.0E-03 1.0E-03 10.1 23.0
151 Vista Ave C B1 103 1.3E-02 | 1.3E+00 2 9.5E-04 1.9E-03 50 1.6E-03 7.9E-02 63 1.1E-02 6.9E-01 23 146.2
187 Vanderwood Rd A (remed) B1 1 1.1E-03 1.1€-03 3 2.1€-03 6.4E-03 0 9.9E-04 | 0.0E+00 1} 9.9E-04 | 0.0E+00 13.4 10.5
Lawn Mowing[224 Forest Ave B1 B1 2 9.7E-04 1.9E03 0 9.8E-04 | 0.0E+00 0 9.9E-04 | 0.0E+CO 0 9.9E-04 | 0.0E+00 - 8.3
2608 W. 2nd St Ext A (remed) B1 0 9.9E04 | 0.0E+CO 1] 9.9E-04 | 0.0E+00 0 1.1E-03 | 0.0E+00 0 1.1E-03 | 0.0E+00 8.8 56
514 E. 8th St B2 B81 9 9.9E-04 8.9E-03 Q 1.0E03 | 0.0E+00 0 9.9E04 | 0.0E+00 1 9.5E-04 | 9.5E-04 128 28
791 Flower Creek Rd C 81 0 1.0E-03 | 0.0E+00 0 1.1E03 | 0.0E+00 0 1.1E-03 | 0.0E+C0 0 1.1E03 | 0.0E+00 0.8 -
875 Highway 2 S - Stimson Lumbe B1 81 0 1.0E-03 | 0.0E+00 0 1.0E-03 | 0.0E+00 0 1.0EQ3 | 0.0E+C0 0 1.0E-03 | 0.0E+00 78 226
Highway 37 N B1 81 4 1.0E-03 4.0E-03 12 1.1E-03 1.3E-02 0 1.0E-03 | 0.0E+00 0 9.76-04 | 0.0E+00 3.4 104
KDC Blufis B2 B1 106 3.5E-03 3.7E01 106 1.9€-03 2.0E-01 15 1.1E-03 1.6E-02 109 2.1E-03 2.3E01 7.7 634.4
250 Farm to Market Rd ] B2 9 1.1E-03 9.6E-03 7 1.1E-03 7.5E-03 0 9.7E-04 | 0.0E+00 13 9.7E-04 | 4.9E0) 3.39 10.2
Lincoln County Landfill A B2 16 1.4E-03 2.3E-02 3 1.8E-02 5.6E-02 3 9.9E-04 3.0E-03 0 1.0E-03 { 0.0E+00 28.2 50.4

— = no sample collected



TABLE 7-3

TASK 3C: GOLF COURSE WORKER
378 Cabinet View Rd - Cabinet View Country Club -

Air

Air . . . Analysis : Pooled Air

Personal/ Sample Analysis . Prep Analysis | GO Size GO EFA 72> | Total LA | Air Conc

IndexiD Stationary Sample Desc. Date Volume [\ncean Analysis Method | |\, 1 Date (mm? | Counted | (mm?) F-factor | Sensitivity | “c, -~ (s/ce) Conc

%) (tcc) (s/c)
SQ-00448 | Personal (LV)*]|  Golf course worker | 7/15/2005 | 1,610 | 124326 | TEM-ISO10312 | DIRECT | 772172005 | 0.011 24 385 1 9.1E-04 4 seE03 [
5Q-00449 | Personal (HV)*|  Golf course worker | 7152005 | 3,610 | 124327 | TEM-S010312 | DIRECT | 7/21/2005 | 0.011 10 85 1 9.7E-04 1 07604 |
$Q-00021 | Personal (LV) Laborer 1 6/13/2005 | 1,302 | 108270 | TEM-ISO10312 | DIRECT | 6/23/2005 | 0.0099 40 385 1 7.56-04 0 0.0E+00 | 0.0E+00
$Q-00022 | Personal (LV) Laborer 2 6/13/2005 | 1,302 | 124306 | TEM-S010312 | DIRECT | 6/30/2005 | 0.0099 30 385 1 1.0E-03 2 2.0E03 | 2.0E03
$Q-00024 | Personal (LV) Laborer 1 6/14/2005 | 1,286 | 108273 | TEMIS010312 | DIRECT | 6/30/2006 | 0.0099 30 385 1 1.0E-03 0 0.0E+00 | 0.0E+00
$Q-00025 | Personal (LV) Laborer 2 611412005 | 1,286 |108274| TEM-ISO10312 | DIRECT | 6/30/2005 | 0.0099 30 385 1 1.0E-03 0 0.0E+00 | 0.02+00
$Q-00028 | Personal (LV) Laborer 1 6/15/2005 | 1,204 |120191| TEM-ISO10312 | DIRECT | 7/5/2005 | 0.0099 33 385 1 9.8E-04 3 29E-03 | 2.9€03
$Q-00029 | Personal (LV) Laborer 2 6/15/2005 | 1,187 | 124307 | TEMIS010312 | DIRECT | 7/5/2005 | 0.0009 33 385 1 9.9E-04 1 9.9E04 | 9.9E-04
50-00030 { “Stationary [COMPIELe o1 S o) 61512005 | 3683 | 108532 | TEMJSO10312 | DIRECT | 72572005 | Doose | 13 | ass | 1 | esE0s | 0 | 0.0E+00 | 0.0E+00
$0-00026 | Stationary | ComPosite of dawnwind | o4 o005 | 5703 | 108530 | TEM-ISO10312 | DIRECT | 7152005 | 0.0089 15 385 1 9.6E-04 0 0.08+00 | 0.0E+00

side of 4 different greens
HV = high volume pump
LV = low volume pump
* = Both the HV and LV samples were analyzed; results were pooled
Sail™
Samplo PLM.VE

index ID | Soil Category | Sample Location Desc |Sample Date P Analysis| j LA 0OA CHRY

Depth Analysis Date

IDSeqN MF % BIN AF % AF %
5G-00020 | Stockpile | Sandstockpiebehind | o pn006 | |y1g244]  arter005 | Trace B1 ND ND
maintenance shed
. Sand stockpile by

$Q-00740 |  Stockpile o o 7/16/2005 - |1102a5| w6005 ND A ND ND .

*In 2004 as part of CSS, 75 surface soil samples and 1 sand stockpile sample collected from golf course - Holes #1-9 sampled (multiple tee, fairway, green samples for each hole).

For surface soil samples, 45 samples were ND (Bin A), 28 were Trace (Bin B1), and 2 were <1% (Bin B2)

For the sand stockpile sample, result was ND (Bin A)




Table 9-1 LA Results for Soil Samples Analyzed by PLM, SEM, and TEM

Zone | Index ID Property Group Desc Land Use |Sample Type] Location Description :;;;AU\I/‘E_ SEM (%) | TEM (%)
1.02061 |/24 Louisiana Ave-Lincoln |y el |School Play Area ND 0.030 | 0.005
Play Yard
CS-18273 |1711 Airstrip Rd Residential |Yard North side yard ND 0 0.011
] - -
CS-18588 i"llfnlt-){:hway 2§ - Stimson Commercial |Property 4 (demo derby track) ND 0.223 0.0060
378 Cabinet View Rd - Cabinet . .
CS-20003 View Country Club . Commercial |Property #9 fairway ND 0 0.00059
1-02907 [!0! SkiRd - Libby Middie Municipal [Property  |Soil o | 0020 | o007
School
1-03955 |414 Indian Head Rd Residential |Yard yard soil ND 0.066 0.11
2
CS-16831 [178 Quartz Rd Residential |Yard Side yard ND 0 0.069
CS-20160 |236 N. Colorado Ave Residential |Yard front yard, S. side yard ND 0 0.0023
CS-16939 2139 Snowshoe Rd Residential |Yard 2 Back yard ND 0.037 0.002
-] CS-17221 |136 Spencer Hill Way Residential |Flowerbed |Front, side yard south ND 0 0.11
3
CS-17891 |2180 Highway 2 S Residential |Flowerbed [Back, front, side yard ND 0 0.034
CS-18203 {188 Terrace View Rd Residential |Yard Back, front, side yard ND 0 ‘ 0.001
1-02163 |Rainy Creek Rd Industrial |Property Soil ND 0.27 0.22
4
1-02175 {[Rainy Creek Rd Industrial |Property Soil ND 1.74 0.93
1-03305 {River Run Ln #1 Residential |Yard yard soil ND 0 0.017
1-03505 [155 River Run Ln Residential |Yard lot ND 0 0.16
5
1-03633 |4241 Highway 37 N Residential |Yard yard soil ND 0 0.019
1-03903 14160 Highway 37 N Ash #1 Residential [Property vacant lot ND 0.14 0.021
1-03559 |893 Greers Ferry Rd Residential |Yard yard soil ND 0.097 0.15
1D-02154 (633 Greers Ferry Rd Residential |Yard Front yard ND 0 0.019
6
1D-02783 |10 Rosa Residential [Flowerbed |Back yard ND 0 0.010
CS-20118 |624 Travis Rd Residential |Property Around house ND 0 0.027
-- = not analyzed by this method
Average (all) 0.12 0.088
Avg (excluding 1-02175)  0.042 0.048




TABLE 10-1. Summary of Properties Selected for SQAPP Tasks 6-9

VAl in Intact

Residual LA in

Active Use of

Carpets as a

Address Structure Dust > 500s/em> | HEPA Vacuum Source
187 Vanderwood Rd X X X
198 Spencer Rd Ext X X X X
411 E. 10th St X X

709 E. 5th St




TABLE 10-2. Tasks 6-9 Air

Panel A. 3 Months Post-Clearance

Grid

Analysis

Address Sample ID| Sample Date Sample Location Sl: ::::::_Iy Height ‘;ln:l‘:::: Prep Method | Openings G:::::;:;“ (5::,) F-Factor| Vosl:::I:L) Sensitivity | TAE (cc) :‘:::It::;: CT;:(:](::)
Counted (1/ec)
187 Vanderwood Rd $Q-00639 | 9/19/2005 - Personal - TEM-ISO10312] INDIRECT 103 001t 201 02 5113 2E-04 5.8E+03 1 1.73E-04
: SQ-00637| 9/19/2005 Living room hatlway Stationary nfs TEM-ISO10312| INDIRECT 103 0011 201 0.2 5025 2E-04 5.TE+03 [ 0.00E+00
198 Spencer Rd Ext SQ-00633 | 9/15/2005 - Personal - TEM-ISO10312 IND[RECT 104 o.0ll 201 0.15 3884 3E-04 3.3E+03 1 3.02E-04
SQ-00632| 9/15/2005 Living room entryway Stationary nfs TEM-ISO10312 DIRECT 100 0.011 385 i 5478 6E-05 1.6E+04 3 1.92E-04
1 E 10t St SQ-00642| 7/20/2005 - Personat - TEM-ISO10312 DIRECT 100 0.01 385 1 4220 9E-05 LIE+04 2 1.82E-04
SQ-00640 | 7/20/2005 Living room Stationary n/s TEM-1SO10312 DIRECT 103 0.011 385 | 4326 8E-05 13E+04 2 1.57E-04
109 5th St $Q-00620[ 7/19/2005 - Personal - TEM-1SO10312 DIRECT 100 0.01 385 1 . 2610 1E-04 6.8E+03 0 0 00E+00
SQ-006221 7/19/2005 n/s Stationary /s TEM-1SO10312| INDIRECT 103 0.011 201 015 3600 3E-04 3 0E+03 ] 3.29E-04
Panel B. 12 Months Post-Clearance
Address Sample ID| Sample Date Sample Locatien Spl::::::ly Height ::::::: Prep Method 0:::;: G;:::::;::;" (:_::,) F-Factor] Vosl::tl:L) S:::t:::y TAE (cc) 15-‘::_::::: ;‘::l(:;‘:)
Counted (1/ec)
SQ-00668 | 6/7/2006 - Personal - TEM-ISO10312] INDIRECT 164 0.0063 1295 0.0t 5214 2E-02 42E+01 0 0 00E+00
187 Vanderwood Rd | SQ-00669 |  6/7/2006 Living room hallway Stationary Adult TEM-ISO10312{ . DIRECT 100 0.0135 385 ] 5851 SE-05 2. 1E+04 3 1.46E-04
SQ-00670 | 6772006 Living room hallway Stationary Child TEM-IS010312] DIRECT 100 00135 385 1 5918 5SE-05 2. 1E+04 9 4.34E-04
SQ-00672| 6/8/2006 - Personal - TEM-1SO10312] INDIRECT 166 0.0063 1295 oot 2872 4E-02 23E+01 ] 0.00E+00
198 Spencer Rd Ext { SQ-00674 |  6/8/2006 Living room Stationary Adult TEM-15010312 DIRECT 100 0.0! 385 1 5751 TE-05 1.5E+04 6 4.02E-04
SQ-00675 | 6/3/2006 Living room Stationary Child TEM-IS010312 DIRECT to0 0.01 385 1 5751 7E-05 1.5E+04 7 4.69E-04
AI1E. 10th St SQ-00648 |  6/9/2006 - Personal - TEM-15S010312] INDIRECT 100 0.0099 1295 025 2612 2E-03 5.0E+02 0 0.00E+00
SQ00678 |  6/9/2006 Middle of living room Stationary Adult TEM-1S010312] DIRECT 100 g.on 385 1 5879 6E-05 1.7E+04 o 0.00E+00
SQ-00660 | 6/6/2006 Living room Stationary Adult TEM-ISO10312] DIRECT 100 0.0135 385 ] 5894 SE-05 2 1E+04 1 4.84E-05
709 E. 5th St SQ-00661 | 6/6/2006 Living room Stationary Child TEM-1S010312| INDIRECT 100 0.0135 962 05 5894 2E-04 4.1EH03 0 0.00E+00
SQ-00662 | 6/6/2006 - Personal - TEM-1S010312] INDIRECT 100 0.0099 1295 0.15 2940 3E-03 3.4E+02 0 0.00E+00
Panel C. 16 Months Post-Clearance
..Addns: | Sample ID| Sample Date Sample Location Sl:::::ll-ly Height :‘::::: Prep Method Op(e;:i:gs G;:::::‘::‘ (5:3) F-Factor| Vosl::l:l:L) S:::t{::y TAE (cc) :::t:: ‘;I; 1:::](:;.:)
Counted {1/ec) -
SQ-00657| 9/22/2006 - Personal * - TEM-1S0O10312] INDIRECT 100 0.0096 346 025 5695 3E-04 4.0E+03 6 1.52E-03
187 Vanderwood Rd | SQ-00658 | 92212006 Living room hatlway Stationary Child |[TEM-ISO10312] INDIRECT 100 0.0096 346 025 5256 3E-04 3.6E+03 9 2.47E-03
SQ-00659 | 9/22/2006 Living room hallway Stationary Adult TEM-ISO10312| TNDIRECT 100 00096 346 0.25 5498 3B-04 3.8E+03 3 787E-04
SQ-00688 | 10/12/2006 - Personal - TEM-1SO10312| IN]A)E:E{E%T ° 100 0.0096 " 346 0.25 5250 3E-04 3.6E+03 1 2.75E-04
198 Spencer RAEXt { 5000689 | 10/18/2006 [ Living Room, Near dining room | Stationary |  Adult  [TEMSO10312|  DIRECT 100 0.01 385 i 5509 7E05 | L4E+0s 1 7.69E-04
SQ-00690 | 10/18/2006 { Living Room, Near dining room | Stationary Child TEM-ISO10312] DIRECT 100 0.0} 385 1 5453 TE-05 L4E+H04 14 9.88E-04
1L E. 10t St SQ—00.683 10/18/2006 - Personal - TEM-ISO10312) DIRECT 100 0.01 385 | 4n7 8E-05 1.2E+04 0 0.00E+00
SQ-00684 | 10/23/2006 Middle of living room Stationary nfs TEM-ISO10312 DIRECT 100 0.01 385 I 5735 7E-05 1.5E+04 2 134E-04
SQ-00653 { 9/20/2006 Living room Stationary Child TEM-1SO10312{ INDIRECT 100 0.0096 346 0.25 5935 2E-04 4.1E+03 i 243E-04
709 E. 5th St SQ-00654 | 9/20/2006 Living room Stationary Adult TEM-{SO10312] INDIRECT 100 0.0096 346 0.25 6056 2E-04 4.2E+03 3 7.14E-04
SQ-00656 | 9/20/2006 - Personal - INDIRECT 100 0.0096 346 0.25 5476 3E-04 3 BE+03 0 0.00E+00

TEM-IS010312

‘n/s = not specified




Panel A. Pre-Clearance

TABLE 10-3. Tasks 6-9 Dust

high traffic arca

N Grid Grid Asalyis
le Locat " : EFA Sample AP e ¢ Total LA | Tut Tetal C C
Address Sample 1D S:’m"k Sample Location SmpD:l:;l ten Openiags Opening (mm) F-Facter A mp 1| Sessitivity S::—:’c:::: c ” vem®) S;::::‘ * (:, 3, one
e Coanted | Size (mm”) rea (em’) (Wem®) ome (/cm )
anderw 5
v ood Ra | 1D02257 (1071972004 Ground floor High trafic arca 4 0.0097 1295 | 015 300 741 7 1483 [ 0
1D-02258 [10/19/2004 Ground fleor Horizonta) surface ASTM 4 0 0097 1295 015 300 742 [i] 0 0 0
101342 | 4R73000 | Front Entry Carpel High traflic area | TEM-ISO10312 10 00061 1295 | 0125 300 566 [} 0 [} [)
1-01343 | 47973000 | 3 Scparste Window Sills | Horirontal surface | TEM-15010312 10 o 0061 1295 | 0125 300 566 0 [ 0 0
198S R4 Ext 1D-02248 | 10/1572004 Ground fligor High wraffic srea ASTM 5 0009 962 0.1 k[1] 713 2 1.425 0 0
pencer 2 B Tbu2149 [1wrtsnevd Ground fleor Horizontal surficc ASTM s 0os 962 [ 300 713 o 1 0 [)
Horizontal surface &
3
1D-02420 | 21572005 Ground floor b trafTic avca ASTM 0013 1295 02 300 415 0 [} 0 0
1-07682 | 3/8003 |Fish ralfic walkoways ang Building TEM-1S010312 10 06059 1295 05 300 146 1 146 0 0
horizontal surfoces
M E oSt 1-07¢33 | 3/872003 | High traffic walkways Building TEM-IS010312 10 0.0059 1295 0.5 300 136 0 0 0 0
. 1-07684_| 37872003 | H ) surfaces Building TEM-IS010312 10 0.0059 1295 0s 300 146 o [ [ 0
107685 | 3/871003 | High taflic walkways Building TEM-1S010312 10 0.0059 1295 0.5 300 146 - [ ) 0 0
1-07686_| 37872003 | _ Horizontal surfaccs Building TEM-ISO103 12 10 0.0059 1295 0.5 300 146 0 0 ) 0
JE. S 51 1-01358 §4/1072000 | Front Entry Carpet Figh traffic arca__| TEM-ISO10312 10 0.0061 1295 | 0.125 300 566 1 566 3 1,698
- 101359 | 3/1072000 | 3 Separntc Window Sills | _Horizontal surface | TEM-ISO10312 10 0.0061 1295 | 0125 300 566 0 ) ) )
Mean Conc. 259 17
Panel B. 3 Months Post-Clearance
" . Grid Grid Analysis
;i A : EFA Sampl Total LA Total CC
¢ Counted | Sizc (mm?) rea (em’)) (Ucen?) : onc (s/em’) (¢/em’)
187 Vanderaood R | SQ00646 [ 971572005 Ground (loor Horizontal surface ASTM 3 0.013 1295 |_ 008 300 30 u 0 D 0
andermo 5Q-00637 | 971972005 Ground floor High traffic arca ASTM 78 0.013 1295 0.1 300 43 | 43 13 553
198 Soencer R . |-5Q-00634 { 971372008 Ground (oot Horizontal surface ASTM 8 0013 1295 | 023 300 20 ) ] 2 39
pen " _[[sQ-06635 | 9/1572005 Ground floor High traffic area ASTM 70 0.013 1295 | 035 300 15 0 0 2 )
41LE 10th SU $Q-00644 | 72072005 Ground floor Horizontal surfoce & ASTM 40 00135 962 03 300 20 2 40 4 1
high trafTic arca
709 E. Sth St §Q-00625 | 71972005 Ground Moor Horizontal surface & ASTM 100 00135 962 0.1 300 2 3 7 23 665
high raffic arca
Mecan Conc 26 229
Panel C. 12 Months Post-Clearance )
) Grid Grid Analysis
i i EFA | s Totol LA Totat
Address Sample 1D S:;:;:h Sample Location S.mPl;::l'“'_’I:B"“ .::nllg'!: Openings Opening 1. | F-Factor As‘_lmp :, Sensitivity 1;:::]::1:';: c ““'ll. ) ;:L‘:l:c! oludC (Ifan:
cthe Covnted | Size (mm?) (mm’) - AR Em remd) onc (¥cm’) e (¢cm?)
187 Vanderwood Rd | $Q-0u666 | 67712006 Ground floor Horizontal surface & ASTM 18 0.011 201 0.s 300 9 0 0 3 26
high traffic area
198 Spencer RAExt | SQ-00676 | 6/872006 Ground floor Horizonial surface & ASTM 16 0.011 201 05 300 s 0 v 0 [}
high troffic area -
411 E. 10th St $Q00649 | 672006 Ground floor Horizontal surfoce & ASTM 16 0.081 201 0 300 8 0 ] v 0
high traffic area
709 E. $1h St Q00665 | 6/62006 Ground floor Horizontal surface & | o, 16 0ol w | us 300 3 0 0 1 :
high uaffic area X
Mean Conce. 0 8
Panel D. 16 Months Post-Clearance
Sampl Sample Locati " Grid Grid EFA Sampte | Amit | Nta | Towita | Tene |Tomiccon
Address Sample ID ample Sample Lucation ample Location Analysis Openings | Opening ., | F-Factor P 2| Sensitivity ot o N otal ota ) one
Date Details Mcthod . 2. {mm’) Arca (cm’)] 2 Structures | Conc (s/em') | Structures (%/cm’)
. Counted | Size (mm’) {lem®)
187 Vanderwood Rd | SQ-00681 | 972272006 Ground floor Horizontal surface & ASTM 66 0.013 1295 025 300 20 1 20 2 40
high traffic area
198 Spencer R Ext | 5Q-00692 | 1071272006 Ground floor Horizontal surface & ASTM 7 0,013 1295 ol 300 3 0 0 2 %
high troffic aren
411 E, 10th St $Q-00685 | 10/572006 Ground floor Horizontal surface & ASTM 7 0013 1295 0.1 300 a3 o 0 o o
- high traffic ared
709 E. $th §1 $Q-00651 | 972012006 Ground oot Horizontal surfacc & | oy 67 0.013 1295 | 028 300 2 0 0 0




Table 11-1. Results for Dust Samples Collected Under Carpets

. Grid . Total LA )
Carpet Age Address Sample [D| Sample Date Sam|?le Vectors OpGe:Ii:gs Opt?ning EFAZ F- S.:Tep;e S:::iltz’::y Total LA Dustt 9’5l‘:f;all,oll.;s°|;u(s:ll,
(yrs) Location Counted Slze1 (mm®) | Factor (cn?) (cm?)” Structures Loadu;g Loading
(mm’) (s/em’)
305 Luscher Dr SQ-00155 | 6/28/2005 Basement 11 0.0099 1295 | 0.15 400 198 0 0 0-731
351 Commerce Way SQ-00013] 6/16/2005 | Ground floor 11 0.0099 1295 0.15 400 198 0 0 0-731
>10 1314 Dakota Ave SQ-00015 | 6/16/2005 2nd level 15 0.0099 1295 | 0.15 300 194 0 0 0-715
321 Norman Ave SQ-00004 6/8/2005 | Ground floor| S,V 22 0.0099 1295 | 0.15 200 198 0 0 0-731
404 W_3rd St #A SQ-00019} 6/17/2005 |Groundfloor| N 9 0.0099 1295 | 0.15 500 194 0 0 0-715
1014 Sheldon Flats Rd | SQ-00032 f 7/12/2005 | Ground floor| N 22 0.0099 1295 | 0.15 200 198 0 0 0-731
10-20 271 Mahoney Rd SQ-00003 6/7/2005 | Ground floor|{ S,V 9 0.0099 1295 | 0.15 500 194 1 194 5-1,080
516 Montana Ave SQ-00009 | 6/14/2005 | Ground floor| S,V,W 22 0.0099 1295 | 0.15 200 198 8 1,586 685 -3,124
404 W. 3rd St SQ-00017| 6/17/2005 | Ground floor{ N 9 0.0099 1295 | 0.15 500 194 0 0 0-715
220 Wapiti Dr SQ-00034 | 6/20/12005 | Ground floor{ N 15 0.0099 1295 | 0.15 300 194 0 0 0-715
70 250 W. Cedar St SQ-00011 | 6/15/2005 | Ground floor S 15 0.009% 1295 | 0.15 300 194 2 388 47 - 1,400
215 Main Ave SQ-00007 | 6/10/2005 | Second level \% 8 0.0099 1295 | 0.15 600 182 1 182 5-1,012

Samples were analyzed using TEM-ISO10312.

Vectors:

. S =contaminated soil
V = indoor vermiculite
W = former worker

N = none




Table 12-1. Removal Activities and Sample Collection Dates

for Properties Evaluated in SQAPP Task 11

Cleanup Clearance Post-
I Activiti
Property Removal Activities Start Date Date Clearance
Date
s atti i lis, floor; interi i
215 Main Ave YCI f'rom attic, attic kneewalls, floor; interior cleaning 6/1/2005 6/8/2005 6/10/2005
in finished kneewall area
exterior; VCI from flooring in attic kneewalls, master
1314 Dakota Ave bedroom, and bathroom (due to homeowner performing { 6/27/2005 7/5/2005 7/8/2005
remodeling in these areas); interior cleaning
xterior, VCI ttics, interi
807 Louisiana Ave exten.or, . ClI from hous.e'and garage attics, interior 6/22/2005 2/5/2005 2/8/2005
cleaning in basement utility room
exterior, VCI from attic and walls of southeast bedroom
1014 Louisiana Ave closet, interior cleaning on 2nd floor including southeast | 6/20/2005 | 6/27/2005 | 6/29/2005
closet and east kneewall
exterior, VCI from attic and flooring, removal of exterior
36 Cedar St Ext wall chinking, interior cleaning in basement and 71612005 | 7/12/2005 | 7/1412005
stairwell, encapsulate heating ducts/chimney mortar,
cover over basement soils
310 E. 5th St exlenor,-VCl from attic, interior cleaning on ground 7/5/2005 77122005 | 7/14/2005
floor, soil removal from crawlspace
105 E. Cedar St - Libb;
© ar P lval from attic, interior cleaning on ground floor 7/11/2005 | 7/14/2005 | 7/16/2005
Baptist Church v
308 Idaho Ave exterior, VCI from attnc-, interior cleaning in basement, 7'”2/2005 7/18/2005 2/21/2005
cover over basement soils
) 1705 Airstrip Rd exterior, VCI from attic, interior cleaning on ground 212512005 8/5/2005 l

floor, soil removal from crawlspace

8/2/2005 -

VCI = vermiculite-containing insulation

N/A = Not applicable, clearance samples were not collected from main living area




Table 12-2. Indoor Dust Samples

. Sample
Address Sample ID |Sample Date| Sample Location 2 Status
Area (cm”)

215 Main Ave SQ-00772 | 7/21/2005 Second level 300 Archived

807 Louisiana Ave SQ-00766 | 7/20/2005 Basem(_:nt 300 Archived

308 Idaho Ave SQ-00768 | 7/21/2005 Basement - 300 Archived

36 Cedar St Ext SQ-00764 | 7/19/2005 Basement 300 Archived

1014 Louisiana Ave SQ-00770 | 7/21/2005 Second level 300 Archived

1705 Airstrip Rd SQ-00605 | 8/5/2005 Ground floor 300 Archived

1314 Dakota Ave SQ-00774 | 7/21/2005 Second level 300 Archived

310 E. 5th St $Q-00771 | 7/21/2005 Ground floor 300 Archived

105 E. Cedar St - Libby | g 49572 | 7/16/2005 | Ground floor 300 Archived
Baptist Church




Table 12-3. Post-Clearance Stationary Air Samples

Sample . Analysis | TotalN | Total LA .
Sample . . Prep GO GO Size] EFA F- S ; 95% Poisson CI,
v : Sensit _
Address Sample ID Date Sample Location olume | Analysis Method Method | Counted | (mm?) | (mm?) | Factor €ns1 l_‘l’lf)’ LA Air Conc Total LA Air Conc
(] (cc) Structures|  (s/cc)
215 Main Ave $Q-00006 | 6/10/2005 Second floor 6,577 | TEM-ISO10312 | Direct | 100 | 0.0099 | 385 1} 0.000059 7 0.0004t | 000017 - 0.00085
1314 Dakota Ave | SQ-00745 | 7/812005 Upstairs room 6,527 | TEM-ISO10312 | Direct | 100 |o0o0101| 385 1 | o0ooooss s 0.00029 | 000009 - 0.00068
807 Louisiana Ave | SQ-00747 | 7/82005 | Basementlaundryroom | 6353 | TEM-ISO10312 | Direct | 100 | 00101 ] 385 1 | 0.000060 9 0.00054 | 000025 - 0.00103
1014 Louisiana Ave | SQ-00157 | 6/29/2005 | Top of stairs in finished attic | 6,571 | TEM-ISO10312 | Indirect | 100 ] 0.010t | 1295 | 05 | 0.00039 2 0.00078 | 0.00009 - 0.00282
36 Cedar St Ext $Q-00527 | 77142005 | Bottom of stairs in basement | 6,413 | TEM-1S010312 | Direct | 100 |[o0101| 385 1 | 0.000059 6 0.00036 | 0.00013 - ©0.00078
310 E. 5th St $Q-00528 | 7/14/2005 Dining room 6,424 | TEM-ISO10312 | Direct | 100 |o0.0101| 385 1 | 0000059 7 0.00042 | 000017 - 0.00086
105 E. Cedar St- Libby | ¢, 50555 | 771672005 Kitchen 6311 | TEM-1S010312 | Direct | 100 |o0o0101] 385 1 | o.000060 0 0 0- 0.00022
Baptist Church
308 Idaho Ave SQ-00769 | 7/21/2005 | Bottom of stairs to basement | 6,560 TEM-ISO10312 Direct 100 0.0101 385 1 0.000058 3 0.00017 { 0.00004 - 0.00051
1705 Airstrip Rd $SQ-00604 | 8/5/2005 | Livingroom nearentranceto | ¢ o39 | TEMISO10312 | Direct | 104 | 0011 | 385 1| 0.000051 2 0.00010 | 0.00001 - 0.00037

bedroom

Mean Conc (s/ce):  0.00034




Table 124
Comparison of Clearance to Post-Clearance LA Levels in Air

Clearance Post-Clearance
Pooled Pooled . . .
. Anal Poisson Rate Camparison
Address Analysis | TowiLA | TomrLaf . . 5 | Total L | ToRILA e
{Sample Datd Sample L (@) Qencitivh . Sample Date Sample Location Sensitivity Air Conc (95% Ch)
y | Structures | Air Conc 0 Structures (s/ec)
(ce)” (s/cc) (=)
215 Main Ave wanoos | Seeond "°°; f('fl':)““"' foom. " 0.00090 0 0 6/10/2005 Second floor 0.000059 7 0.00041 [0-10.56] The concentrations are not different
Bedrooms, bathroom, entryway, . . .
1314 Dakota Ave 71512005 hallway 0.00090 0 0 7/8/2005 Upstairs room 0.000058 5 0.00029 [0-16.82] The concentrations are not different
. B laundry room, . )
807 Louisiana Ave /512005 “““’::jwom) foom, 0.00090 0 0 7/8/2005 | Basement laundry room | 0.000060 9 0.00054 (0-7.6] The concentrations are not different
1014 Louisiana Ave | 62772005 | Bedrooms, bathroom, hallway | 0.00080 0 o | emonoos | TP °f"‘;’:l;" finished | 5 00039 2 0.00078 [0-10.92] The cancentrations are not different
36 Cedar St Ext /1212006 Basement 0.00080 0 0 711412005 B°“‘;’;:::‘:“ " 0.000059 6 0.00036 [0-11.43] The concentrations are not different
310 E. 5th St 71272005 | Kitehen n‘;ﬁ:‘;:\"h’“"" 0.00090 0 0 7/142005 Dining room 0.000059 7 0.00042 [0-10.52] The concentrations ase not different
105 E::::’t‘s\;;;lbhy 7/14/2005 Kitchen, office, playrooms 0.00090 0 0 71162005 Kitchen 0.000060 0 0 Both counts are 0; the concentrations are not different
308 Idaho Ave 71182005 Basement 0.00080 0 0 772172005 B°“‘,’J’:s::e':"“ © | 0.000058 3 0.00017 {0-33.2] The concentrations are ot different
1705 Airstrip Rd g/22005] | Bathroom, kitchen kitchen - gy o 0 g/5/2005 | Living room near entrance | (005 2 0.00010 {0-96.96] The concentrations are not different
hallway, living room, bedroom to bedroom

(a) Five different locations within each property (see Appendix 12-1 for detaiied sample information).




TABLE 13-1
SUMMARY STATISTICS FOR 404 AMBIENT AIR SAMPLES FROM LIBBY ,MT

Zone Total Total Detection | Analysis Sensitivity (cc)’ Air Concentration (s/cc)
Samples| Detects | Frequency Mean Range (Min-Max) Mean Range (Min-Max)
] 108 12 11% 3.3E-03 2.0E-04 - 4.3E-02 2.2E-04 0.0E+00 - 5.2E-03
2 100 2 2% 2.9E-03 ]ng'M - 7.1E-03 1.0E-04 0.0E+00 - 7.8E-03
3 53 2 4% 2.8E-03 2.0E-04 - 1.4E-02 1.0E-04 0.0E+00 - 5.2E-03
4 119 40 34% 1.2E-03 2.1E-04 3.7E-03 1.9E-03 0.0E+00 3.3E-02
5 24 4 17% 2.4E-03 2.9E-04 - 4.6E-03 5.3E-04 0.0E+00 - 5.2E-03
ALL 404 60 15% 2.5E-03 1.9E-04 - 4.3E-02 6.8E-04 0.0E+00 - 3.3E-02




PANEL A: INITIAL RESULTS

TABLE 13-2
SUMMARY STATISTICS FOR 33 AMBIENT AIR SAMPLES SELECTED FOR REANALYSIS

Zone Total Total | Detection - Analysis Sensitivity (cc)" Air Concentration (s/cc)
Samples | Detects | Frequency Mean Range (Min-Max) Mean Range (Min-Max)
1 11 4 36% 1.8E-03 | 2.5E-04 - 4.7E-03 4.8E-04 | 0.0E+00 - 2.7E-03
2 13 1 8% 2.7E-03 | 2.5E-04 - 4.6E-03 1.9E-04 | 0.0E+00 - 2.5E-03
3 8 1 13% 3.0E-03 | 8.7E-04 - 4.8E-03 2.3E-04 | 0.0E+00 - 1.8E-03
5 1 1 100% 43E-03 | 4.3E-03 - 4.3E-03 8.6E-03 ‘8.6E-03 - 8.6E-03
ALL 33 7 21% 2.5E-03 | 2.5E-04 - 4.8E-03 5.5E-04 | 0.0E+00 - 8.6E-03
PANEL B: RE-ANALYSIS RESULTS
Zone Total Total Detection Analysis Sensitivity (cc)”' Air Concentration (s/cc)
Samples | Detects | Frequency Mean Range (Min-Max) Mean Range (Min-Max)
1 11 6 55% 1.0E-04 | 9.9E-05 - 1.1E-04 2.2E-04 | 0.0E+00 - 1.1E-04
2 13 6 46% 1.0E-04 | 9.9E-05 - 1.2E-04 1.3E-04 | 0.0E+00 - 1.2E-04
3 8 2. 25% ILIE-04 | 9.7E-05 - 1.2E-04 9.6E-05 | 0.0E+00 - 1.2E-04
5 1 I 100% 9.9E-05 | 9.9E-05 - 9.9E-05 2.3E-03 2.3E-03 - 2.3E-03
ALL 33 15 45% 1.0E-04 | 9.7E-05 - 1.2E-04 2.1E-04 | 0.0E+00 - 1.2E-04




TABLE 14-1
PERIMETER AIR SUMMARY STATISTICS BY PROPERTY

. ; Mean Air . Mean e
Property Address Land Use Sampling Date Detection Cone Air Conc. Range Sensitivity Sensmwty1
o] Range Frequency (s/ce) (s/ec) o)’ Range (cc)
1 Screening Plant Residential 7/4/00 - 4/17/03 | 568/1986 29% | 2.8E-03 | 0.0E+00 - 5.0E-01 4E-03 | 4E-04 - 1E-01
3__ |1004 Utah Ave Residential | _4/8/03 - 4/8/03 O 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
4 ;?:rr'"era'”e -Second Hand | o mercial | 3119/04- 518/04 | 0729 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 |3E-03 - 6E-03
7__|1212 Louisiana Ave Residential | 3/21/03-6/13/03 | _0/24 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 2E-02
10__|1320 Louisiana Ave Residential | 4/12/04 -4/13/04 | _0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 8E-03 | 5E-03 - 1E-02
13__|1573 Kootenai River Rd Residential | 8/14/03 - 8/20/03 | 0119 ___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
19 |203 E. Spruce St Residential | 9/20/04 -9/22/04 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 | 4E-03 - 5E-03
202113 Highway 2 W Residential | 5/30/03 - 6/3/03_| 2/15 _ 13% | 9.0E-04 | 0.0E+00 - 8.8E-03 | S5E-03 | 3E-03 - 1E-02
22" [2608 W. 2nd StExt Residential | 11/0/02 - 11/18/02 | _0/32___ 0% | D.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
28|35 Granite Ave Residential | 9/11/01-9/11/01 | 01 ___ 0% | 0.0E+00 | 0.0E+00 - 0,0E+00| 5E-03 |5E-03 - 5E-03
30 |381S. Central Rd Residential | _4/9/03 -4/10/03 | _0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 4E-03
40605 Utah Ave Residential | 11/2/02-11/2/02 | _0/4 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
57__|Rainy Creek Rd industrial | 11/14/00 - 11/2/02 | _40/96 __42% | B.9E-03 | 0.0E+00 - 1.8E-01 | 3E-03 | 5E-04 - 5E-03
63 |Millwork West Commercial | 7/28/00 - 12/6/00 | 70/586__ 12% | 6.1E-04 | 0.0E+00 - 6.9E-02 | 3E-03_[1E-03 - 1E-02
64 |2293 Kootenai River Rd Residential | 6/17/03 - 8/7/03_| 275 3% | 1.2E-04 | 0.0E+00 - 4.76-03 | 5E-03 | 4E-03 - 6E-03
65__|2615. Central Rd Residential | 8/12/03 -8/13/03 | 07 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] SE-03 | 4E-03 - 5£-03
66 3496 Highway 2 5 Residential | 7/27/01 - 11/2/01 | 14/562 2% | 7.5E-05 | 0.0E+00 - 4.5E-03 | 4E-03 | 1E-03 - 6E-03
71__[1020 California A ve Residential | 11/3/01 - 11/9/01 | 0/24 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 3E-03 | 1E-03 - 5E-03
74__[1108 Louisiana Ave Residential | 9/17/03 -9/17/03 | _0/4____ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5£-03
75 [113 W. Oak St Residential | 10/31/03 - 11/7/03 | _0/14____ 0% | 0.0E+00 | 0.0E+00 - 0.06+00] 6E-03 | 3E-03 - 3E-02
79 [1314 Dakota Ave Residential | 6/27/05 - 6/28/05 | _0/2____0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 4E-03
81141 Conifer Rd Residential | _8/2/04 - 8/2/04 0 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03_|4E-03 - 4E-03
82 1511 Dakota Ave Residential 9/12/05 - 9/26/05 0/3 0% 0.0E+00 ] 0.0E+00 - 0.0E+00 5E-03 4E-03 - 5E-03
83 156 S. Central Rd Residential 8/7/02 - 8/15/02 2727 7% 3.3E-04 | 0.0E+00 - 5.0E-03 4E-03 2E-03 - 6E-03
86 _J2098 FarmtoMarket Rd Residential 5/6/03 - 5/8/03 0/12 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
87 __[210 W. Balsam St Residential | 5/24/05 - 5/24/06 | 01 ____0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
89 [250 Remps Rd Residential | 8/12/05 - 8/18/05 | 0/4____ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5€-03
| 91 |284 Terrace View Rd | Residential | 7/28/04 - 7/28/04 o1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
92 |31 Woodway Ave Residential | 9/10/05 - 9/20/05 | _0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
99 (414 Nevada Ave Residential | 9/28/04 -6/30/04 | _0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 |4E-03 - 5E-03
105|546 Granite Ave Residential | 9/22/05 - 9/23/05 | _1/2___50% | 4.6E-03 | 0.0E+00 - 9.26-03 | 5E-03 | 5E-03 - 5E-03 |
109|622 Michigan Ave Residential | 4/16/03 - 4/23/03 | _0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
111|653 Flower Creek Rd Residential | 10/9/03 - 10/14/03 | _0/16___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 6E-03
112 LLL&*’"C’::EA"& -Community | pesidential [12/13/01-12/13/01] 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 |5E-03 - 5E-03
113|711 Shaugnessy Hill Rd Residential | 2/22/03 - 3/4/03 | _0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 4E-03 - 5E-03
114__[717 Main Ave Residential | 10/7/03 - 10/8/03 | _0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03_|4E-03 - 5£-03
115|812 W, Baisam St Residential | 10/6/03 -10/8/03 | _0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 7E-03 |7E-03 - 7E-03
120|893 Greers Ferry Rd Residential | ©/21/01 - 9/27/01 | _2/21 __ 10% | 2.4E-04 | 0.0E+00 - 3.0E-03 | 4E-03 |1E-03 - 5E-03
130|110 Montgomery Dr Residential | _6/4/02 - 10/9/03 | _0/9 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
133|121 W_Cedar St Residential | 0/14/04-9/17/04 | 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 4E-03 - 6E-03
134 [1218 Montana Ave Residential | 8/24/04 -8/30/04 | 0/4___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 - | 4E-03 - 4E-03
135 (123 Hamann Ave Residential | 9/11/02 -9/18/02 | 2/24 8% | 4.0E-04 | 0.0E+00 - 48E-03| 4E-03 |2E-03 - 5E-03
137 _|1305 Dakota Ave | Residential | 3/28/03 - 3/31/03_| _1/3___33% | 1.4E-03 | 0.0E+00 - 4.3E-03| 5E-03 |4E-03 - 5E-03
138 |1306 Highway 2 W ‘Residential [10/11/01 -10/11/01] _0/2___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
141 [198SkiRd Residential | 8/12/05 - 8/24/05 | _0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 1E-02 |4E-03 - 3E-02
151 303 W, Thomas St Residential | 5/30/02 - 10/29/02 | _1/13___8% | 3.3E-04 | 0.0E+00 - 4.3E-03 | 4E-03 | 3E-03 - 5E-03
154|319 Norman Ave Residential | 9/18/02 - 10/1/02 | _2/40 __ 5% | 2.5€-04 | 0.0E+00 - B.5€-03 | 3E-03 | 2E-03 - 5E-03
155|346 Granite Ave Residential | 7/14/04 -7/23/04 | 0/5 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
158 [3647 Highway 2 § Residential | 7/16/03 - 7/22/03 | _0/23___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 | 3E-03 - 5E.03
162__ |44 Pine St Residential | 9/26/04 - 10/1/04 | _0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| S5E-03 | 4E-03 - 5E-03
164|500 Jay Effar Rd Residential | 8/15/02- 8/20/02 | _4/15___ 27% | 1.7E-03 | 0.0E+00 - 1.6E-02 | 6E-03 | 1E-03 - 2€-02
167|505 Louisiana Ave Residential | 3/18/03 -3/18/03 | _0/1 0% ] 0.0E+00 | 0.0E+00 - D.OE+00] 4E-03 |4E-03 - 4E-03
172__|5878 Champion Haui Rd “Residential | 4/28/01 -4/28/01 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | SE-03 - 5€-03
173|600 Avenue B Residential | 6/7/04 -9/21/04 | 014 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03_|4E-03 - 5E-03
174|609 E. 9th St - H & R Block Rzzf::r‘c'?a"f 5/13/05-5/16/05 | /2 0% | 0,0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |[4E-03 - 4E-03
180|781 Terrace View Rd Residential | 10/23/01 - 6/9/02 | 0/20 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 3E-03 | 2E-03 - 5E-03
183|819 Cabinet Heights Rd Residential | 8/22/01 - 8/26/01 | 0119 0% | D.0E+D0 | 0.0E+00 - 0.0E+00] 5E.03 | 4E-03 - 6E-03
19g | 150 Education Way - LY IO | wunicipal | e/19/01- 8120101 | 261271 10% | 3.1E-04 | 0.0E400 - 1.2E:02| 3E-03 [4E-04 - 7E-03
194 |KDC Bluffs “Residential | 8/10/01 - 9/26/03 | 105/451 _ 23% | 1.2E-03 | 0.0E+00 - 2.7E-02 | 3E-03 |1E-03 - 26-02
196 __|Lincoln County Landfl Commercial | 6/26/01 - 11/14/05 | 7/119 6% | 3.1E-04 | 0.0E+00 - 9.8E-03 | 4E-03 |2E-03 - 5E-03
19g |01 SKRd - Libby Middle Municipal | 8/22/01-8/26/04 | 17/180 9% | 8.4E-04 |0.0E+00 - 5.4E-02| 4E-03 |2E-03 - 5E-03°
200 _|Mine Rd Commercial | _5/11/01 - 9/8/01 ' | 45/69 _ 65% | 8.2E-03 | 0.0E+00 - 6.7E-02 | 2E-03 | 6E-04 - 9E-03
203__|Owens Property Residential | 9/18/00 - 9/20/00 | _0/5 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03
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TABLE 1441 .
PERIMETER AIR SUMMARY STATISTICS BY PROPERTY

: ; ; Mean Air : Mean .
Property Address Land Use Sampling Date Detection Cone Air Conc. Range Sensitivity Sensmvnty_‘
1D Range Frequency (s/cc) (s/cc) © %L‘ Range (cc)
205 é‘:;:gg’&“gﬁ:ozd ~Plummer | sehool | 711301 - 101002 | 361 5% | 1.36-04 [0.0E400 - 47E-03| 3E-03 |1E-03 - 2602
211__|214 Colorado Ave Residential | 10/10/00 - 10/26/00| _ 1/5 __20% | 6.0E-04 | 0.0E+00 - 3.0E-03 | 3E-03 |3E-03 - 4E-03
212_|1417 Louisiana Ave Residential | 5/15/03 -5/16/03 | 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
219|106 Voves Ave Residential | 7/9/03 -7/18/03 | 1/30 3% | 1.5E-04 | 0.0E+00 - 4.4E-03 | SE-03 |4E-03 - 2E-02
220 _|107 Montana Ave Residential | 10/25/04 - 10/26/04] _0/2___0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
223 __[1109 Louisiana Ave Residential | 3/14/03-3/18/03 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
226 [115W.2nd St-Kootenai Angler| ~ NA | 12/5/02-12/14/02 | ©0/19 0% | 0.0E+00 [0.0E+00 : 0.0E+00| S5E-03 [4E-03 - 5E-03
227 _|1201 Utah Ave Residential | 0/23/03 - 9/23/03 | 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03
233__|1406 Utah Ave Residential | 8/23/04 - 8/23/04 | 01 0% | 0.0E*00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
234|141 Forest Ave Residential | 8/12/05-8/24/05 | 07 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5€-03
236 {1417 Washington Ave Residential | 0/18/03 - 0/25/03 | 3/24 _ 13% | 57E-04 | 0.0E+00 - 49E-03 | 4E-03 |4E-03 - 5E-03
237__|1421 Main Ave Residential | 9/12/03 -9/17/03 | 216  13% | 54E-04 | 0.0E+00 - 4.3E-03 | 5E-03 |4E.03 - 1E-02
238|154 SkiRd Residential | 10/21/02 - 6/6/03 | 4/44 9% | 5.2E-04 |0.0E+00 - 8.9E-03 | 5E-03 |4E-03 - 1E-02
244|191 Farm to Market Rd Residential | 10/5/04-10/5/04_| __0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
245|198 Spencer Rd Ext Residential | 6/24/05 - 6/24105 | 011 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
247|208 W. Spruce St Residential | 6/7/05-6/7/05 | 011 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
248|213 W. Balsam St Residential | 5/24/05-5/24/05 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 |5E-03 - 5E-03
249 |25 Evergreen St Residential | 6/4/04-6/11/04 | _0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 [4E-03 - 56-03
251 [310E_5th St Residential | 7/11/05-7/11/05 | _0/1 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00[ SE-03 |5E-03 - 5E-03
264__|4241 Highway 37 N Residential | 10/26/02 - 11/9/02 | _4/48 8% | 4.7E-04 | 0.0E+00 - 8.8E-03 | SE-03 |3E-03 - 3E-02
268|512 W. 6th St Residential | 10/7/04 - 10/27/04 | __0/5 0% | 0.0E+*00 | 0.0E+00 - 0.0E+00] SE-03 |4E-03 - 5E-03
271_|516 Montana Ave Residential | 6/15/05 - 6/15/05 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] SE-03 | 5E-03 - 5E-03
273_|56 Enders Dr Residential | 10/15/04 - 10/15/04| _0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
280 (6814 Highway 37 N Residential | _3/3/03 - 3/4/03 Of2___0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 3E-03 - 5E-03
304__|1124 Idaho Ave Residential | 10/11/04- 10/13/04| _1/3 __ 33% | 1.3E-03 | 0.0E+00 - 4.0E-03 | 4E-03 |4E-03 - 5E-03
309 [1417 Montana Ave Residential | 7/21/05 - 7/21/05 |~ 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 5E-03 - 5E-03
310__|1421 Louisiana Ave Residential |10/21/03 - 10/30/03| _0/30 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 2E-02
311|143 Crossway Ave Residential | 6/11/03 - 6/16/03 | 0/14 _ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 6E-03
312__|15 Avenue B Residential | 6/16/03 - 6/26/03 | 2/39 5% | 2.6E-04 | 0.0E+00 - 5.1E-03 | 5E-03 | 3E-03 - 1E-02
319|241 Reserve Rd Residential | 8/9/05 - 8/10/05_| 1/2 _50% | 4.5E-03 | 0.0E+00 - 9.0E-03 | 5E-03 | SE-03 - 5E-03
325|296 Quartz Rd Residential | 4/21/03-4/30/03 | _ 0/8___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
331_|3724 Highway 2§ Residential | 10/24/05 - 10/25/05| _0/2___0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5E-03
339|506 Indian Head Rd Residential |_7/8/05 -7/11/05_| _0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 2E-02 |4E-03 - 3E-02
341_|52 Pear St Residential | 6/8/03 -5/13/03 | 0/9 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
344|616 W. 2nd StEXt Residential | 8/16/05-8/24/05 | _0/5 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 5E-03
345|620 Dakota Ave Residential | 5/19/05-5/20/05_| _0/2__ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
352__|86 Paliga Dr Residential | 8/2/03 - 8/11/03 | 0/23 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] SE-03 | 4E-03 - SE-03
360|208 W. Balsam St Residential | _6/1/05-6/1/05 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 3E-03 | 3E-03 - 3E-03
362|450 Farm to Market Rd Residential [10/15/03- 10/24/03| _0/32 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
364|596 Jay Effar Rd Residential | 4/2/03-4/3/03 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 3E-03 | 2E-03 - 4E-03
370|113 Bobtail Rd Residential | 8/1/03 - 8/25/03 | /50 __4% | 2.8E-04 | 0.0E+00 - 9.4E-03 | 5E-03 | 4E-03 - 5E-03
a74__|1221 Montana Ave Residential | 8/8/03 -6/14/05 | 0/5 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 |5E-03 - 5E-03
390 |2129 Highway 2§ Residential | 4/25/03-5/1/03 | 0/ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5E-03
391|221 W. Poplar St Residential | 5/2/05 -6/2/05 | 071 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
408 [3705 Highway 2 S Residential | 5/18/05 - 6/18/05 | 071 ___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
41038 Spencer Hill Way Residential | 7/30/03 - 8/5/03 | 0/22 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
419|461 Parmenter Dr Residential | 10/14/03 - 10/15/03| 077 0% | 0.0E+00 | 0.0E+00_- 0.0E+00| 6E-03 | 4E-03 - 1E-02
427|519 Louisiana Ave Residential | _8/6/04 - 8/6/04 1/1___100%| 4.4E-03 | 4.4E-03 - 4.4E-03 | 4E-03 |4E-03 - 4E-03
432 (6280 Farm to Market Rd Residential | 9/1/04 -9/10/04 | __0/5 0% | 0.0E+*00 | 0.0E+00 - 0.0E+00| 4E-03 |3E-03 - 5E-03
444__|1004 Mineral Ave Residential | 10/26/04 - 10/26/04] 01 ___ 0% | 0.0E+00 [ 0.0E+00 - 0.0E+00| 4E-03_ | 4E-03 - 4E-03
445__[1010 Mineral Ave Residential | 8/30/04-8/31/04 | 072 0% | 0.0E+00_| 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
452 _|1108 Dakota Ave Residential | 10/8/03-10/0/03 | 0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5E-03
469 |1504 Lolo Ave Residential | 2/17/03 - 2/21/03 | 0/9 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
474__[1604 Minnesota Ave Residential | 9/11/03 -9/12/03 | _0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |4E-03 - 5E-03
476__[1705 Airstrip Rd Residential | 7/26/05-7/27/05 | 02 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 4E-03
482|188 Rustic Ave Residential | 0/8/05 - 9/8/05 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5E-03
492__|224 Forest Ave Residential | 7/16/05 - 7/22/05 | _0/4___0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 |4E-03 - 5E-03
493|233 W. Larch St Residential | 2/12/03-2/12/03 | 0A___0% | 0.0E+00_| 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
515 |34 Bowker St#13 Residential | 10/17/02 - 11/1/02 | _4/42__10% | 2.6E-04 | 0.0E+00 - 4.2E-03 | 4E-03 |2E-03 - 1E-02
518 |3504 Highway 2 S Residential |11/15/02 - 11/16/02| _0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 5E-03 - 5E-03
521 [3796 Highway 2 S Residential | 9/16/03 - 9/24/03 | 0712 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03
522 [3798 Highway 2 Residential | 9/16/03 - 9/24/03 | 0116 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 6E-03
524__|39 Conifer Rd Residential [10/11/05- 10/14/05| _0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03
528|409 E. 8th St Residential | 7/22/05-7/27/05 | _0/4 0% | 0.0E+00 | 0.0E¥00 - 0.0E+00] 1E-02 |4E-03 - 36-02
529|411 Dakota Ave Residential | 9/14/04-9/16/04 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5€-03
534 |46 Burr Ave Residential | 5/6/03 - 5/12/03 | _0/9 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 56-03
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TABLE 141
PERIMETER AIR SUMMARY STATISTICS BY PROPERTY

: : Mean Air . Mean e
Property Address Land Use Sampling Date Detection Cone Air Conc. Range Sensitivity Sensmwty1
1D Range Frequency (slcc) (s/cc) (cg)" Range (cc)
[ 536 484 Pioneer R “Residential | 1/18/03 - 1/23/03 | 0/18 __ 0% ] 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
545 "~ [5295 Highway 2 S Residential | 10/11/04 - 10/18/04| 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
s75 |1024 Montana Ave - Kootenai | o oocia | 8/22/03-8/10/05 | 1118 6% | 5.4E-04 | 0.0E+00 - 9.6E-03| 5E-03 |4E-03 - 2E-02
Valley Christian Schoo
584|427 W. Thomas St Residential | 10/25/00 - 11/6/00 | 1/3  33% | 1.2E-03 | 0.0E+00 - 3.6E-03 | 4E-03 |4E-03 - 4E-03
587 _|BNSF Libby Railyard Commercial | 8/26/03 - 11/16/05 | 6/187 3% | 1.8E-04 | 0.0E+00 - 1.2E-02 | A4E-03 | 2E-03 - 6E03
589 _ |Champion Haul Rd Roadway | 10/24/01 - 8/26/02 | 0M4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 2E-03 - 5E-03
611 |Screening Plant Fiyway Mine 8/22/01 - 9/7/02 | 8/40 _ 20% | 8.2E-04 | 0.0E+00 - 8.3E-03 | 4E-03 |2E-03 - 3E-02
g20 |°95 City Service Rd- Kootenai | o | 6403611203 | 011 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 6E-03 |4E-03 - 2E-02
Valley Christian Sc
624 [[O0F 1511 ﬁ'e"eme’“s Commercial | 12116/02- 12118/02|  0/4 0% | 00E+00 | 0.0E+00 - 0.0E+00| SE-03 [4E-03 - 5E-03
628|300 Granite Ave — Residential | 7/26/04 - 7/28/04 | 0/3 0% | O.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 4E-03
854 |1217 Dakota Ave Residential | 10/21/04 - 10/25/04| _0/3 0% | 0.0E+00 | 0.0E+0D - 0.0E+00] 5E-03 |4E.03 - 5E-03
658|911 Main Ave Residential | 9/27/05 - 9/28/05 | 0/2 0% | 0.0E+00 | 0.0E+00 - 00E+00] 4E-03 | 4E-03 - 4E-03
661|280 5. Central Rd Residential | 6/7/02 -6/23/03 | 0/21 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |4E-03 - BE-03
soq |20 MinnesotaAve-MIWON | commercial | 93002 10/302 | 05 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 2E-03 |2E-03 - 26-03
667 ﬁ:;;’:hway 2§ - Stimson Commercial | 7/6/04 -6/11/05 | 0/56 0% | 00E+00 | 0.0E+00 - 0.0E+00] SE-03 |4E-03 - 1E-02
— 718|308 Main Ave _ " { Residential | 9/30/03 - 10/2/03_|__0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 5€-03
719|312 Main Ave Residential | 9/30/03 - 10/2/03 | 0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
725 1620 California Ave Residential | 7/29/04 - 7/29/04 0/1 0% 0.0E+00 ]| 0.0E+00 - 0.0E+00| 4E-03 4E-03 - 4E-02
738|213 Golorado Ave Residential | 11/11/03 <11/12/03| _0/8 0% | 0.0E+00 | D.0OE+0D - 0.0E+00] 4E-03 |4E-03 - 5E-03
7341305 Louisiana Ave Residential | 3/26/03 - 4/2/03 07 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E.03
742|503 Idaho Ave Residenlial | 8/7/03 - 8/13/03 | 0/20 0% | 0.0E+00 | 0.0E+00 - 0.06+00] 4E-03 | 4E-03 - 5E-03
752|810 Wisconsin Ave Residential | _ 5/4/04 - 5/5/04 18 13% | 5.56-04 | 0.0E+00 - 44E-03| S5E-03 |4E-03 - 5E-03
773|504 W. 2nd St Residential | 0/16/04 - 9/16/04 | 04 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 5E-03 - 5E-03
776|312 Colorado Ave Residential | 7/31/03 - 7/31/03 | 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 5E-03
784|600 Idaho Ave Residential | 6/16/04 -6/17/04 | 02 0% | 0.0E+00 | 0.0E+00 - 0.0+00] 4E-03 | 4E-03 - 4E-03
7g7 |38 E. 2nd St- St John's Commercial | 8/2/05-9/16/05 | 6/114 5% | 2.26-04 | 0.0E+00 - 46E-03| 4E-03 |4E-03 - 5E-03
Outpatient Therapy
791 [1403 Montana Ave Residential | 6/14/04 -6/14/04 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
792 |1021 1daho Ave Residential | 9/12/03 - 9/22/03 | 0/28 0% | 0.0E+00 ] 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 5€-03
798|715 Idaho Ave Residential | 4/22/03 -4/24/03 | _0/5 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E.-03 - 5E-03
801|415 W. 2nd St Residential | 9/14/04 -9/14/04 | 04 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
804|519 W. 3rd St Residential | 1/31/03 - 6/7/03 | 2/21 __10% | 4.3E-04 | 0.0E400 - 4.6E-03| 5E-03 |4E-03 - 8E-03
807|520 Idaho Ave "Residential | 8/13/03 - 8/14/03 | _0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 6E-03 | 4E-03 - 7E-03
820 [1311 Idaho Ave Residential | 9/29/03 - 9/20/03 | 03 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 6E-03 | 6E-03 - 6E-03
822|709 Idaho Ave Residential | 9/28/04 -9/28/04 | 0N 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 5E-03 - 5E-03
827 |1215 1daho Ave Residential | _ 4/4/03 - 4/7/03 0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 4E-03
830|507 E.LinconBivd _________| Residential | 4/20/04 -4/23/04 | _0/3____ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 | 5E-03 - 5E-03
841 {720 Michigan Ave Residential | 9/20/04 - 9/30/04_| _0/2___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
854|813 Wisconsin Ave Residential | 7/13/05 - 7/15/05 | _0/3 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |5E-03 - 5E-03
870|603 W. 10th St Residential | 3/11/03 - 6/23/03 | 0/22 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 1E-02
871|607 W. 10th St Residential | _3/8/03 - 6/23/03 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E.03 - 4E-03
884|607 Dakota Ave Residential | 6/24/04 - 6/25/04 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 3E-03 - 4E-03
886 [421 W. 2nd St Residential | 8/16/05-8/17/05 | 072 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
891 |1221 Louisiana Ave Residential | 9/20/04 - 10/1/04 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E.03
902 |1202 Louisiana Ave Residential | 8/15/03 - 8/18/03 | 077 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 6E.03 |4E.03 - 1E-02
904|514 E. 8ih St Residential | 7/28/05 - 7/20/05 | _0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03
910 [1113 Dakota Ave Residential | 10/2/03 - 10/3/03 | /8 0% ] 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
911 |1314 Louisiana Ave Residential | _3/26/03 - 4/2/03 17 14% | 6.1E-04 | 0.0E+00 - 43E-03 | 5E-03 |4E-03 - 5603
918|310 W. 8th 5t Residential | 9/30/04 - 10/4/04 | _0/2 0% ] O.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 4E-03
926|115 Dakola Ave Residential | _9/1/04-9/1/04 | 0/1 - 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
938 |S1BE.5th St Residential | 9/29/05 - 9/30/05 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 2E-02 |4E-03 - 4E-02
951 |87 Yellowtail Rd Residential | _ 9/3/03 - 9/9/03 014 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 6E-03
957 |1415 Dakota Ave Residential | 9/6/05 - 9/7/05 0/2___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |5E-03 - 5€-03
959 |1512 Dakota Ave Residential | 9/30/03 - 10/6/03 | 1/20 5% | 4.0E-04 | 0.0E+00 - BAE03| 4E-03 |4E-03 - 5E-03
984|821 Minnesola Ave Residential | 6/17/04 -6/17/04 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |[4E-03 - 4E-03
985|112 W. Balsam St Residential | 5/12/05-5/17/05 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.06+00] 5E-03 |5E-03 - 5E.-03
988|502 Dakota Ave Residential | 9/19/03 - 9/22/03 | 0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5E-03
989 [1011 Main Ave Residential | 7/23/03 - 7/30/03 | 1/28 4% | 1.6E-04 | 0.0E+00 - 4.5E-03| 5E-03 |4E-03 - 1E-02
1012|1204 Montana Ave Residential | 6/13/05 -6/13/05 | 04 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 4E-03
1013|1214 Montana Ave Residential | _6/8/05 - 8/8/05 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+0D] 4E-03 |4E-03 - 4E-03
1014 [1302 Montana Ave Residential | 6/29/05 - 6/29/05 | 0/ 0% | 0.0E+00 | D.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
1021|102 E. Larch St Residential | 6/21/05 -6/21/05 | 0/ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 5E-03 - 56-03
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TABLE 14-1
PERIMETER AIR SUMMARY STATISTICS BY PROPERTY

i ; Mean Air : Mean i
Property Address Land Use Sampling Date Detection Cone. Air Conc. Range Sensitivity Sensmvrl*y.1
1D Range Frequency (s/cc) (s/cc) (cg" Range (cc)
1026|514 Minnesota Ave Residential | 9/16/04 - 9/20/04 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00]  4E-03 |4E-03 - 4E-03
1030 _ 613 Minnesota Ave Residential | 7/30/04 -8/2/04 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1031_[805 Minnesota Ave Residential | 7/13/04 - 7/14/04 | _0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1045|418 Louisiana Ave Residential | _5/2/05 - 6/2/05 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
1053|1414 Montana Ave Residential | 7/20/05 - 7/20/05 | 11 100%] 4.1E-03 | 4.1E-03 - 4.1E-03 | 4E-03 |4E-03 - 4E-03
1067|1411 1/2 Main Ave Residential | 9/20/04 - 9/20/04 | _0/1 0% | 0.0E+00 | 0.0E+00 - 0.06+00| 4E-03 |4E-03 - 4E-03
1069|107 W. 4th St - EMSL Lab Commercial | 9/7/02-9/10/02 | 1/3 __ 33% | 1.4E-03 | 0.0E+00 - 4.3E-03 | 2E-03 |2E-03 - 2E-03
1078|116 E. Baisam St Residential | 10/4/04 - 10/4/04 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
1081_[222 E. Balsam St Residential | 8/13/04 - 8/16/04 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
1088|621 Dakota Ave Residential | 10/3/03-10/6/03 | 0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
1080|1402 Nevada Ave Residential | 8/21/03 - 8/21/03 | _1/2 __ 50% | 2.5E-03 | 0.0E+00 - 4.9E-03 | 5E-03 | 6E-03 - 5E-03
1092|1019 Utah Ave Residential | 8/16/04 - 8/16/04 | 1/1 _ 100%| 4.6E-03 | 45E-03 - 45E-03 | 5E-03 | 5E-03 - 5E-03
1095|604 Utah Ave Residential | 5/27/05 -5/31/05 | 0/2__ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 | 4E-03 - 5E-03
1101|1022 Utah Ave Residential | 7/16/03 - 7/16/03 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0+00| 1E-02 |6E-03 - 2E.02
1103|205 W. Spruce St Residential | 8/24/04 - 8/25/04 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03
1106|1104 Montana Ave Residential | __7/6/05 - 7/6/05 0/ 0% | 0.06+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1120|1318 Nevada Ave Residential | 8/16/03 - 8/21/03 | 1/8  13% | 7.8E-04 | 0.0E+00 - 6.2E-03 | 5E-03 | 4E-03 - 6E-03
1124 [810 Calfornia Ave - Family Eye |Resident@liCl 1,504 10/21/04] 12 0% | 0.0E+00 |0.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
Care Clinic ommercial
1125 [118 W. Poplar St Residential | 10/19/04 - 5/5/05 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1135|713 Michigan Ave Residential | 6/12/03 - 5/12/03 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 6E-03 - 5E-03
1137|415 Utah Ave Residential | 0/14/04 - 9/14/04 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1138|111 W. Balsam St Residential | 10/19/04 - 11/4/04 | _0/3 0% | 0.0E+00 | 0.0E+00 - 0.06+00] 4E-03 | 4E-03 - 5E-03
1156|103 W. Balsam St Residential | 10/6/04 - 10/8/04 | 1/3  33% | 1.3E-03 | 0.0E+00 - 4.0E-03 | 4E-03 | 4E-03 - SE-03
1158|1312 Nevada Ave Residential | 8/18/03 - 8/20/03 | 0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 6E-03 | 4E-03 - 8E-03
1167|1408 Montana Ave Residential | 6/16/04 - 7/11/05 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
1169 _[1315 Utah Ave Residential | 11/3/03 - 11/6/03 | 0/16 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 7E-03
1177|113 W. Poplar St Residential | 6/23/04 - 6/23/04 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1182|1421 Utah Ave Residential | 8/10/04 - 8/10/04 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E03 |5E-03 - 5E-03
1185|906 W. Balsam St Residential | 6/18/04 - 6/22/04 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00[ 4E-03 |4E-03 - 5E-03
1197|1028 Montana Ave Residential | _ 7/8/05 - 7/8/05 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
1199|222 W. Poplar St Residential | 11/13/03 - 11/14/03| 07 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 4E-03 - 5E-03
1203_[610 Michigan Ave Residential | _5/3/04 - 5/4/04 072 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1221_[1027 California A ve Residential | _8/6/03 - 8/6/03 03 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 6E-03 |6E-03 - 6E-03
1225|1119 Montana Ave Residential | 6/23/05 - 6/23/05 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1229|1010 Washington Ave Residential | 4/14/05-4/14/05 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 6E-03 - 5E-03
1236|1303 Washington Ave Residential | 7/26/03 - 4/18/05 | _0/9 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 7E-03
1244|509 E. 8th St Residential | _ 5/6/05 - 5/6/05 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 3E-02 |3E-02 - 3E-02
1253|210 W. Poplar St Residential | 5/16/05 -5/16/05 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - SE-03
1261_[113 W. Spruce St Residential | _6/2/05 - 6/2/05 OA___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1262|917 Caiifornia A ve Residential | 5/29/03 - 6/4/03 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03
1270|210 Parmenter Dr Residential | 0/12/05 - 9/12/05 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
1272|222 W. Larch St Residential | 3/28/05 - 3/28/05 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1281|210 W. Oak St Residential | _ 3/6/03 - 3/7/03 072 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
1298|1104 California A ve Residential | 7/19/03 -7/21/03 | 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 7E-03 |5E-03 - 9E-03
1300 _[1108 California A ve Residential | 7/10/03 - 7/22/03 | 177 14% | 1.26-03 | 0.0E+00 - 8.5E-03 | 1E-02 |4E-03 - 2E-02
1303|1521 Utah Ave Residential | _ 6/8/04 - 6/8/04 072 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
1308|320 Idaho Ave Residential | 5/27/05 - 5/27/05 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 1E-02 | 1E-02 - 1E-02
1317 _[1248 Nevada Ave Residential | 10/23/03 - 10/23/03| 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1318 {1102 Nevada Ave Residential | 11/6/03 - 11/11/03 | 0/16 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 5E-03
1327|518 E. 4th St Residential | 6/10/04 -6/10/04 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 4E-03
1334|1111 Montana Ave Residential | 9/23/04 - 9/28/04 | _0/5 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03 |
133965 Glenwood Ln Residential | 0/3/03-9/12/03 | 0/28 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 56-03
1343_ 1204 California Ave Residential | 9/30/03 - 10/3/03 | 0/16 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - BE-03
1380|341 Parmenter Dr Residential | 5/30/03 - 6/7/03 | 1/31 3% | 1.5E-04 | 0.0E+00 - 4.6E-03 | 5E-03 |4E-03 - 1E-02
1383|1323 Cabinet Ave Residential | 5/9/05-5/12/05 | 0/ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - 5E-03
1419|408 Parmenter Ave Residential | 7/27/05 - 7/20/05_| _0/3___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| SE-03 | 4E-03 - 5E-03
1427_|225 W. Cedar St Residential | 7/14/05 -7/14/05 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1agp |407 W. Balsam St - Ploneer | Parkicampar | 513/03. 2124103 | 0116 0% | 0.0E+00 [0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5E-03
Park Center ound
1441|1409 Washington Ave Residential | _4/7/05 - 4/7/05 O 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1445_[108 W. Cedar St Residential | 7/6/04 - 4/8/05 0/4__ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
1445|419 Indian Head Rd Residential | 7/25/05 - 7/27/05 | _0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
1451|504 Klatawah St Residential | 5/18/05-6/16/05 | 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1455|304 Norman Ave Residential | 7/20/05 - 7/29/05 | _0/1___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
1485 |70 Cedar StExt Residential | 10/13/04 - 10/13/04] _0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1466|104 Cedar StExt Residential | 8/26/05 - 8/20/05 | 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
1474_|River Runs Through It Residential | 7/24/02 -7/24/02 | O/ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |5E-03 - 5E-03
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TABLE 141
PERIMETER AIR SUMMARY STATISTICS BY PROPERTY

Banks

; ; Mean Air : Mean e

Property Sampling Date Detection Air Conc. Range ensitivi Sensitivity
D Address Land Use Range Frequency ?5‘722) (s/cc) S Pt ty Range (cc)”
_1478 [1118MontanaAve | Residential |  8/5/03 - 8/6/03 0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] SE-03 [4E-03 - 5E-03
1491 {132 Mahoney Rd Residential | 6/8/04 - 6/8/04 on 0% | 0.0E+00 |0.0E+00 - 0.0E+00] 5E-03 |5E-03 - 5E-03
1503 [131 W. Larch St Residential | 3/25/05 - 3/25/05 o 0% | 0.0E+00 [ 0.0E+00 - 0.0E+00] 5E-03 |5E-03 - 5E-03
1504|614 W. Balsam St Residential | 9/28/04 - 10/4/04 | 0714 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |4E-03 - BE-03
1506|1411 Montana Ave Residential | 10/5/04 - 10/6/04 012 0% | 0.0E+00 [0.0E+00 - 0.0E+00| 9E-03  |4E-03 - 1E-02
1523|1408 Washington Ave Residential | 4/26/05 - 4/26/05 11 100%| 4.8E-03 | 4.8E-03 - 48E-03 | 5E-03 |5E-03 - 5E-03
1567|1322 Louisiana Ave Residential | 7/9/04 - 7/12/04 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| S5E-03 | 4E-03 - 5E-03
1579__[108 W. Oak St Residential | 8/20/03 - 8/21/03 018 0% | 0.0E+00 |0.0E+00 - 0.0E+00| 9E-03 |S5E-03 - 3E-02
1583|310 W. Flower St Residential | _ 4/5/03 - 4/8/03 013 0% | 0.0E+00 [0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
1611|136 Cedar St Ext Residential | 8/2/05 - 8/12/05 173 33% | 1.4E-03 |0.0E+00 - 41E-03| 4E-03 |4E-03 - 5E-03
1635|1411 Louisiana Ave Residential | 10/4/04 - 10/4/04 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1643|418 Dome Mountain Ave Residential | 8/9/05 - 8/10/05 012 0% | 0.0E+00 [0.0E+00 - 0.0E+00} 4E-03 |4E-03 - 4E-03
1652|1511 Gallatin Ave Residential | 5/12/05 - 5/16/05 073 0% | 0.0E+00 | 0.0E+00 - 0.0E+00[ 1E-02 [5E-03 - 3E-02
1671 Z‘)’;Q"r{';;gf‘as St-former | commercial | 9/5/01- 1111501 | 46/264  17% | 2.6E-03 |0.0E+00 - 37E-01| 3E-03 |8E-04 - 5E-02
1700|305 Dome Mountain Ave Residential | 8/15/05 - 8/15/05 0/1 0% | 0.0E+00 [0.0E+00 - 0.0E+00| 5E-03 [5E-03 - 5E-03
1703 [1016 California Ave Residential | _ 9/8/05 - 9/8/05 0/ 0% | 0.0E+00 |0.0E+00 - 0.0E+00| 5E-03 |S5E-03 - 5E-03
1704 11114 California Ave | Residential | 9/13/05 - 9/13/05 [ 0% ] 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 ] 5E-03 - 5E-03
1705 201 W. Spruce St Residential | 6/9/05 - 6/9/05 oM 0% 1 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
1744|321 Rustic Ave Residential | 7/26/05 - 7/28/05 012 0% | 0.0E+00 [ 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1746 [416 Indian Head Rd Residential | 8/18/05 - B/22/05 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |4E-03 - 5€-03
1750 [415 Dome Mountain Ave Residential | 8/11/05 - 8/12/05 012 0% | 0.0E+00 |0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 5E-03
1816|503 Klatawah St Residential | 6/30/05 - 7/6/05 02 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
1843 |18 Rainbow Ln Residential | 8/18/05 - 8/22/05 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03_ | 4E-03 - 5E-03
1864 |49 Rainbow Ln Residential | 9/14/05 - 9/14/05 o/ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
1887|196 Garden Rd Residential | _5/2/05 - 5/3/05 0/2 0% | 0.0E+00 |0.0E+00 - 0.0E+00] 5E-03 |4E-03 - 5E-03
1898 [162 Conifer Rd Residential | 7/11/05 - 7/11/05 0/1 0% | 0.0E+00 |0.0E+00 - 0.0E+00{ 5E-03 [5E-03 - SE-03
1944 [179 Forest Ave Residential | 8/25/05 - 8/25/05 01 0%.| 0.0E+00 [0.0E+00 - 0.0E+00| 5E-03 |S5E-03 - 5E-03
1948|257 Conifer Rd Residential | _6/7/05 - 6/9/05 013 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
2012|768 Conifer Rd___ - Residential | 8/30/05 - 8/30/05 o1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |5E-03 - 5E-03
2018 [187 Vanderwood Rd Residential | 6/9/05 - 6/13/05 013 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 [4E-03 - 5E-03
2048|644 N. Central Rd Residential | 8/2/05 - 8/2/05 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00{ 5E-03 | 5E-03 - 5E-03
2086 |14 Pioneer Rd Residential | 7/13/05 - 7/15/05 173 33% | 1.6E-03 [0.0E+00 - 47E-03| 5E-03 |4E-03 - 5E-03
2224 [1211 Nevada Ave Residential | 6/3/04 - 6/3/04 11 100%| 4.1E-03 | 41E-03 - 41E-03 | 4E-03 |4E-03 - 4E-03
2301 [1120 CaliforniaAve | Residential | 3/12/03 - 3/12/03 o 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
2302|1118 California A ve Residential | 3/8/03 - 3/10/03 012 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 5E-03
2304|215 Montana Ave Residential | 8/13/04 - 8/17/04 0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 5E-03
2308 |1209 Montana Ave Residential | 6/27/05 - 7/14/05 0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
2327 _[1211 Washington Ave Residential | 4/15/05 - 4/15/05 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] SE-03 |5E-03 - 5E-03
2349 [1304 Washington Ave Residential | 7/16/04 - 7/21/04 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |4E-03 - 5E-03
2355 [192 Cedar St Ext Residential | 9/20/05 - 9/22/05 013 0% | -0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03  |4E-03 - 5E-03
2444 143 Hamann Ave Residential | 4/10/03 - 4/12/03 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |4E-03 - 5E-03
2501 |Screening Plant Rainy Creek Residential | 8/26/02 - 8/27/02 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00f 3E-03 |2E-03 - 4E-03
2506 |28 Rainbow Ln Residential | 8/9/05 - 8/15/05 0/5 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
2528 [1021 Louisiana Ave Residential | 7/15/03-9/24/03 | 0/25 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |4E-03 - 5E-03
2620|292 Spencer Rd Residential {10/11/04 - 10112/04] 072 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 5E-03 - 5E-03
2621|147 Pioneer Rd Residential | 6/17/05 - 6/22/05 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 3E-03 - 4E-03
2637 1101 Cedar Meadow Rd Residential | _5/1/03 - 5/2/03 02 0% | 0.0E+00 | 0.0E+0D - 0.0E+00] 5E-03 ] 4E-03 - 5E-03
2641|807 Wisconsin Ave | Residential | 10/14/04 - 10/14/04|  0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 7E-03 |7E-03 - 7E-03
2642|304 Spencer Rd Residential | 10/5/04 - 10/7/04 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
2656|227 Quartz Rd Residential | 4/11/03 - 4/17/03 0/5 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 4E-03 - SE-03
2781 [1304 Airth Ave Residential | 5/23/05 - 5/23/05 0/1 0% | 0.0E+00 |0.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
3020 |Rainy Creek Bank Residential | 9/24/02 - 10/24/02 | 15/104  14% | 7.5E-04 | 0.0E+00 - 1.6E-02 | 4E-03 |1E-03 - 5E-03
3049 1480 Pioneer Rd Residential | 8/3/05 - 8/3/05 o/ 0% ] 0.0E+00 | 0.0E+0D - 0.0E+00| 5E-03 | 5E-03 - 5E-03
3071 [4353 Champion Haul Rd Residential | 9/6/05 - 9/6/05 14 25% | 1.2E-03 | 0.0E+00 - 4.9E-03 | 5E-03 | 5E-03 - 5E-03
3124|308 Parmenter Ave Residential | 9/14/05 - 9/16/05 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00j 4E-03 |4E-03 - 5E-03
3204 |52 Crossroad Way Residential | 7/10/03 -7/17/03 | 1/27 4% | 1.6E-04 | 0.0E+00 - 4.2E-03 | 4E-03 | 4E-03 - 5E-03
3372|264 Vicks Dr Residential | 9/8/04 - 9/9/04 012 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 |4E-03 - 5E-03
3375 [196 SkiRd Residential | 8/18/05 - 8/18/05 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] S5E-03 |5E-03 - 5E-03
3379 1494 Farm to Market Rd Residential | 5/5/05 - 5/5/05 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |5E-03 - 5E-03
3415|408 W. Oak St Residential {10/13/04 - 10/21/04]  0/6 0% | 0.0E+00 | 0.0E+00 - D.0E+00| 5E-03 |4E-03 - 5E-03
3438 [132 Upper Fiower Creek Rd Residential | 2/6/03 - 2/6/03 012 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 4E-03
3444 |21 Wood St Residential | 7/19/05 - 7/19/05 0/1 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 |4E-03 - 4E-03
3493|430 Terrace View Rd Residential | 7/21/04 - 7/26/04 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00i 4E-03 [4E-03 - 5E-03
3540 |28 Evergreen St Residential | 7/11/05 - 7/11/05 on 0% | 0.0E+00 | 0.0E+00 - 0.0E+00) SE-03 |5E-03 - 5E-03
3759|1325 Airstrip Rd Residential | 7/9/03 - 7/12/03 0/16 0% | 0.0E+00 | 0.0E+00 - D.0E+00] 4E-03 | 4E-D3 - 5E-03
aoo4 |Rainy Creek Rd/Rainy Creek | o oomercial | 107/02- 1024102 | 1115 7% | 3.2E-04 |0.0E+00 - 4.8E-03 [ 4E-03 [4E-03 - 5E-03

Page 50f6




TABLE 14-1
PERIMETER AIR SUMMARY STATISTICS BY PROPERTY

. ) Mean Air ; Mean T
Property Address Land Use Sampling Date Detection Cone Air Conc. Range Sensitivity Sensmvny1
ID Range Frequency (s/cc) (s/ce) (cg“ Range (cc)
4025 [1302 Ainth Ave Residential | 9/3/03-9/15/03 | 1/31 3% | 1.4E-04 | 0.0E+00 - 4.3E-03 | 4E-03 | 4E-03 - 5E-03
413|225 Spencer Rd Ext-Granite | cormerciar | 4/17/03-4118%03 | 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 5E-03
Concrete Co. Inc.
4171|525 Spencer Rd Ext Commercial | 4/21/03 -4/21/03 | 01 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 |4E-03 - 4E-03
4187|1609 Airstrip Rd Residential | 9/26/05 - 9/28/05 | 1/3 _ 33% | 3.1E-03 | 0.0E+00 - 9.3E-03 | 4E-03 | 4E-03 - 5E-03
4191|3111 Champion Haul Rd Residential | 0/22/04 -9/27/04 | 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 4E-03
az00 [2000Highway 37 N-former | commercial | 6/13/03- 8112104 | 432 13% | 6.0E-04 |0.0E+00 - 4.9E-03| SE-03 |3E-03 - 2€-02
Screening Plant :
4201|125 W_Cedar St Residential | 10/21/05 - 10/26/05| _0/2 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 4E-03
4215|560 E. Thomas St Residential | 10/21/04 -11/3/04 | _0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 3E-03 - 4E-03
4228|4297 Highway 2 W Residential | 10/4/04 - 10/11/04 | 0/6 0% | 0.0E+00 | 0.0E+00 - 0.0+00] 4E-03 | 4E-03 - 5E-03
4255 |KDC Flyway industrial | 7/15/01 - 8/5/04 | 192/829 2% | 1.4E-03 | 0.0E+00 - 2.0E-02 | 3E-03 |9E-04 - 9E-03.
4310|119 W. Oak St Residential | 10/7/04 <10/7/04 | 0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
4334|6683 Farm to Market Rd Residential | 8/4/05-8/15/05 | _0/8 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 5E-03 | 4E-03 - 5E-03
4403|1213 Louisiana Ave Residential | ©/21/04 -9/24/04 | _0/4 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 5E-03
4520 |Riverside Park Park__ | 10/1/03 - 11/13/03 | 4/119 3% | 1.56-04 | 0.0E+00 - 4.6E-03 | 4E-03 | 3E-03 - 5E-03
4532 |46 Crossway Ave Residential | 10/4/05-10/5/05 | 0/2___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4E-03 | 4E-03 - 4E-03
4542|4526 Highway 2 W Residential | 5/10/05 - 5(18/05 | 0/4 __ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
4587 _|J. Neils Park Park__ | 5/10/05-9/20/05 | 0/17 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |4E-03 - 5E-03
4712 |City of Libby Alley Residential | 8/30/05 - 8/31/05 | 3/30 _ 10% | 9.7E-05 | 0.0E+00 - 1.0E-03 | 3E-03 | 1E-03 - 4E-03
4801_|Frontage S. of Rainy Creek Rd | Residential | 11/17/03-11/18/03| 0/2____ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
4812_|Rainy Creek Rd - S Frontage | Residential | 11/10/03 - 8/20/04| _2/49 4% | 1.6E-04 | 0.0E+00 - 4.4E-03 | 4E-03 |4E-03 - 5E-03
4813 _[Rainy Creek Rd - N Frontage | Residential | 11/4/03 - 8/30/04 | 5/34  15% | 9.2E-04 | 0.0E+00 - 8.7€-03 | 5E-03 | 4E-03 - 5E-03
4894 |Highway 37 N ggz'::‘g 6/2/05 - 6/17/05 1134 3% | 1.3E-04 | 0.0E+00 - 4.4E-03 | 4E-03 |4E-03 - 5E-03
4897|1426 idaho Ave Residential | 7/21/04 - 7/27/04 | _0/5 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4E-03 | 4E-03 - 4E-03
4927__[150 Mahoney Rd Residential | 10/14/04 - 10/14/04| 1/1 ___100%| 45E-03 | 4.5E-03 - 45E-03 | 5E-03 | 5E-03 - 6E-03
4941|4000 Pipe Creek Rd Commercial | 1/7/05 - 1/7/05 14 25% | 7.0E-03 | 0.0E+00 - 2.8E-02 | 4E-03 |2E-03 - 5E-03
4948 |Highway 37 N- Right of Way | Roadway | 5/23/05 - 5/23/05 | 0/10 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 | 5E-03 - 5E-03
4969 _|1309 Washington Ave Residential | 4/12/05 - 4/20/05 | 0/2 0% | 0.0E+00 | 0.0E+00 - D.0E+00| 5E-03 | 5E-03 - SE-03
5344|277 Rustic Rd 8/3/05 - 8/3/05 01 ___ 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 5E-03 |5E-03 - SE-03
5384|404 E_ 6th St Residential | 6/14/05 - 6/16/05 | _1/3___ 33% | 1.6E-03 | 0.0E+00 - 4.7E-03 | 5E-03 | 4E-03 - 5E.03

Reported air concentrations based on total LA structures by TEM.
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TABLE 14-2 |
PERIMETER AIR SUMMARY STATISTICS BY YEAR

Detection Analysis Sensitivity (cc)’ | . TEM Total LA Air Conc (s/cc)

Year

Frequency Mean Range (Min-Max) Mean Range (Min-Max)

2000 176/1412 12% | 4.1E-03 | 1.3E-03 - 1.4E-02| 9.8E-04 | 0.0E+00 -.6.9E-02

2001 942/3973 24% | 3.5E-03 | 4.0E-04 - 1.2E-01| 2.1E-03 | 0.0E+00 - 5.0E-01

2002 571535 11%_ 4.1E-03 | 1.3E-03 - 3.1E-02| 6.6E-04 | 0.0E+00 - 3.7E-02
2003 3711508 2% | 4.7E-03 | 1.7E-03 - 3.0E-02| 1.3E-04 { 0.0E+00 - 9.6E-03
2004 25/555 5% | 4.3E-03 | 1.7E-03 - 1.5E-02 | 2.2E-04 | 0.0E+00 - 1.2E-02
2005 23/526 4% | 4.7E-03 | 9.5E-04 - 40E-02 ] 2.6E-04 | 0.0E+00 - 2.8E-02

2000-2002 | 1175/5920 20% | 3.7E-03 | 4.0E-04 - 1.2E-01| 1.7E-03 | 0.0E+00 - 5.0E-01

2003-2005 | 85/2590 3% | 4.6E-03 | 9.5E-04 - 4.0E-02| 1.7E-04 | 0.0E+00 - 2.8E-02

all years | 1260/8510 15% | 4.0E-03 | 4.0E-04 - 1.2E-01 | 1.2E-03 | 0.0E+00 - 5.0E-01

Reported air concentrations based on total LA structures by TEM.




TABLE 14-3
STRATIFICATION OF SELECTED PROPERITES
FOR RE-ANALYSIS OF PERIMETER AIR SAMPLES

LA Level Extent of Soil Removal
in Soil “Small” (< 1000 cy) “Large” (> 1000 cy)
Group A: Group C: ‘
312 Main Ave 102 Mineral A.ve - Second Hand Store
“Low” - 341 Parmenter Dr 2293 Kootenai River Rd
(<1%) | 3647 Highway 2 S KDC Flyway
507 E. Lincoln Blvd Riverside Park
610 Michigan Ave
Group B: Group D:
123 Hamann Ave 101 Ski Rd - Libby Middle School
1573 Kootenai River Rd 150 Education Wéy - Libby High School
‘(‘S'lg(g), 319 Norman Ave ~ 247 Indian Head Rd - Plummer Elementary School |
500 Jay Effar Rd 303 W. Thomas St - former Export Plant
781 Terrace View Rd BNSF Libby Railyard
Champion Haul Rd

cy = cubic yards




TABLE 144 .
PERIMETER AIR SAMPLE SUMMARY FOR 20 PROPERTIES

Original Results (N=1,221 samples)

Group Property Address Sampling Date Detection Tgt;l\:ﬂ\ Air Conc. Range Sehr’llsei?icny Sensitivity_‘Range
Range Frequency (s/cc) (s/ce) ey (cc)
312 Main Ave 9/30/03-10/2/03 0/6 0% | 0.0E+00 | 0.0E+00 - 0.0E+00] 4.4E-03 |4.2E-03 - 4.6E-03
341 Parmenter Dr 5/30/03-6/7/03 1/31 3% | 1.5E-04 | 0.0E+00 - 4.6E-03| 5.3E-03 | 3.6E-03 - 1.3E-02
3647 Highway 2 S 7/16/03-7/22/03 0/23 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4.5E-03 }3.4E-03 - 4.9E-03
A 507 E. Lincoin Blvd 4/20/04-4/23/04 0/3 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4.6E-03 4.6E-03l - 4 6E-03
610 Michigan Ave 5/4/04-5/4104 on 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4.1E-03 |4.1E-03 - 4.1E-03
All properties in Group A 1/64 2% | 7.3-05 | 0.0E+00 - 4 6E-03| 4.9E-03 |3.4E-03 - 1.3E-02
123 Hamann Ave 9/4/02-9/18/02 1/25 4% | 1.9E-04 | 0.0E+00 - 4.8E-03| 3.8E-03 |1.7E-03 - 4.8E-03
1573 Kootenai River Rd 8/14/03-8/20/03 0/19 0% | 0.0E+00 | 0.0E+00 - 0.0E+00} 4.3E-03 |4.0E-03 - 4.8E-03 .
B 319 Norman Ave 9I-10/02-10/1/02 1/44 2% | 3.7E-05 | 0.0E+00 - 1.6E-03| 3.1E-03 [1.6E-03 - 5.0E-03
500 Jay Effar Rd 8/15/02-8/20/02 0/16 0%} 0.0E+00 | 0.0E+00 - 0.0E+00| 6.2E-03 | 1.3E-03 - 2.4E-02
781 Terrace View Rd 8/28/02-9/9/02 0/20 0% | 0.0E+00 | 0.0E+00 - 0.0E+00} 2.2E-03 9..4E-05 - 2.5E-03
All properties in Group B 2/124 2% | 5.2E-05 | 0.0E+00 - 4.8E-03] 3.7E-03 ]| 9.4E-05 - 2.4E-02
102 Mineral Ave - Second Hand Store 3/19/04-5/18/04 0/29 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4.5E-03 | 3.5E-03 - 6.2E-03
2293 Kootenai River Rd 6/16/03-8/7/03 179 1% | S5.9E-05 | 0.0E+00 - 4.7E-03| 4.5E-03 | 3.0E-03 - 6.2E-03
[¥] KDC Flyway o 7/15/04-8/5/04 0/20 0% { 0.0E+00 | 0.0E+00 - 0.0E+00} 4.4E-03 |4.1E-03 - 5.3E-03
R]\;;;EG_PBI’I( T 10/1/03-11/13/03 | 2/119 2% | 7.2E-05 | 0.0E+00 - 4 4E-03| 4.5E-03 |3.4E-03 - 4.9E-03
All properties in Group C 3/247 1% | 5.4E-05 ] 0.0E+00 - 4.7E-03| 4.5E-03 | 3.0E-03 - 6.2E-03
101 Ski Rd - Libby Middle School 8/9/01-8/26/04 10/47 21%| 1.3E-03 | 0.0E+00 - 2.7E-02] 3.4E-03 |9.7E-05 - 4.7E-03
150 Education Way - Libby High Schaool 7/26/01-8/29/01 | 20/239 8% | 2.6E-04 | 0.0E+00 - 9.4E-03| 3.3E-03 {4.0E-04 - ‘7.1E-O3
247 Indian Head Rd - Plummer Elementary School | 7/10/00-10/19/02 2/57 4% | 5.7E-05 | 0.0E+00 - 1.9E-03{ 2.8E-03 | 9.5E-05 - 1.6E-02
D 303 W. Thomas St - former Export Plant 9/5/01-10/24/01 | 47/236 20%| 2.9E-03 | 0.0E+00 - 3.7E-01| 2.8E-03 |[7.6E-04 - 5.4E-02
BNSF Libby Railyard 8/28/03-10/20/04 | 2/194 1% | 6.3E-05 | 0.0E+00 - 8.3E-03| 4.0E-03 | 1.7E-03 - 6.2E-03
Champion Haul Rd 10/24/01-8/26/02 0/13 0% | 0.0E+00 | 0.0E+00 - 0.0E+00| 4.1E-03 | 2.3E-03 - 4.9E-03
All properties in Group D| 81/786 10%| 1.1E-03 | 0.0E+00 - 3.7E-01| 3.3E-03 |9.5E-05 - 5.4E-02
All properties in Groups A-D 87/1221 7% | 7.0E-04 | 0.0E+00 - 3.7E-01| 3.7E-03 | 9.4E-05 - 5.4E-02

Reported air concentrations based on total LA structures by TEM.

Group A: Low LA Soil Level (< 1%), Small Removal Size (< 1000 cy)
Group B: High LA Soil Level (2 1%), Small Removal Size (< 1000 cy)
Group C: Low LA Soil Level (< 1%), Large Removal Size @ 1000 cy)
Group D: High LA Soif Level (2 1%), Large Removal Size (2 1000 cy)

Table 14-4_By Property Summ.xls, 8/21/2007




TABLE 14-5

LIST OF PERIMETER AIR SAMPLES SELECTED FOR REANALYSIS

Group Lz?/il Re;;;’al Sample #| Index ID |Property Address Total(:;zcc):onc.

A Low Small 1 1R-23353 |312 Main Ave non-detect

(<1%) | (<1000 cy) 2 1R-20293 {341 Parmenter Dr non-detect

' 3 1R-20474 [341 Parmenter Dr non-detect
4 1R-21709 (3647 Highway 2 S 4.7E-03

5 1R-23932 (507 E. Lincoln Bivd non-detect
B High Small 6 1R-152565 {123 Hamann Ave 9.5E-03
(>1%) { (<1000 cy) 7 1R-22518 {1573 Kootenai River Rd 4.3E-03

8 1R-15326 (319 Norman Ave non-detect

9 1R-15481* (319 Normanl Ave non-detect

10 1R-14423 |[500 Jay Effar Rd non-detect

11 1R-14948 |781 Terrace View Rd non-detect

C Low | Large 12 1R-23944 [102 Mineral Ave - Second Hand Store non-detect
(<1%) | (>1000 cy) 13 1R-21042 |2293 Kootenai River Rd 4.0E-03

14 1R-25578 |KDC Flyway non-detect

15 1R-24103 |Riverside Park non-detect

D High Large 16 1R-08094 {101 Ski Rd - Libby Middle School non-detect
(>1%) { (>1000 cy) 17 1R-06643 |150 Education Way - Libby High School 2.0E-03
18 1R-05992 (247 Indian Head Rd - Plummer Elementary School 3.9E-03

19 1R-06211 |247 Indian Head Rd - Plummer Elementary School non-detect

20 1R-10157** |303 W. Thomas St - former Export Plant non-detect

* This sample was incorrectly classified as Group C in SQAPP Table 5 (revised).
** This sample replaced BN-00441 from Burlington Northern Railyard (not enough filter was available to perform re-analysis).



TABLE 14-6
SUMMARY STATISTICS FOR PERIMETER AIR SAMPLES SELECTED FOR RE-ANALYSIS

PANEL A: ORIGINAL RESULTS

Sroun Total Total Detection TEM LA Air Concentration (s/cc) Analysis Sensitivity (cc)’
Samples | Detects | Frequency Mean Range (Min-Max) Mean Range (Min-Max)
A 5 1 115 9.4E-04 | O0.0E+00 - 47E-03 | 46E-03 | 4.2E-03 - 4.8E-03
B 6 2 2/6 2.3E-03 | 0.0E+00 - 9.5E-03 3.8E-03 | 2.1E-03 - 4.8E-03
c 4 1 1/4 9.9E-04 | O0.0E+00 - 4.0E-03 | 4.3E-03 | 4.0E-03 - 4.6E-03
D 5 2 2/5 12E-03 | 0.0E+00 - 4.4E-03 2.3E-03 1.4E-03 - 4.6E-03
ALL 20 6 6/20 14E-03 - | 0.0E+00 - 9.5E-03 3.7E-03 1.4E-03 - 4.8E-03

PANEL B: RE-ANALYSIS RESULTS ®

Group Total Total Detection TEM LA Air Concentration (s/cc) Analysis Sensitivity (cc)”
Samples | Detects Frequency Mean Range (Min-Max) Mean Range (Min-Max)
A 5 1 1/5 1.8E-04 0.0E+00 - 0.0E+00 | 8.7E-04 8.4E-04 - 8.9E-04
B 6 3 3/6 5.7E-04 0.0E+00 - 1.0E-03 8.1E-04 7.0E-04 - 8.9E-04
C 4 2 2/4 6.5E-04 0.0E+00 - 1.1E-03 8.6E-04 8.4E-04 - 8.8E-04
D 5 4 4/5 6.7E-04 0.0E+00 - 1.2E-03 7.1E-04 6.3E-04 - 8.8E-04
ALL 20 10 10/20 5.1E-04 0.0E+00 - 1.2E-03 8.1E-04 6.3E-04 - 8.9E-04

® Pooled across the original analysis results and the supplemental re-analysis resuits.

Group A: Low LA Soil Level (< 1%), Small Removal Size (< 1000 cy)
Group B: High LA Soil Level (2 1%), Small Removal Size (< 1000 cy)
Group C: Low LA Soil Level (< 1%), Large Removal Size (= 1000 cy)
Group D: High LA Soil Level (2 1%), Large Removal Size (2 1000 cy)



TABLE 14-7
COMPARISON OF LA LEVELS IN PERIMETER AND AMBIENT AIR

. Mean TEM . Mean i
. L Sensitivity Range
Air Sample Type| Group :,:::: ehr:?y LA Air Conc. Alr Cc(;:lt(::ci)?ange Sensitivity : (cct;G 9
(slcc) {cc)!

Ambient - 16/33 - 48% 2.1E-04 0.0E+00 - 1.2E-04 1.0E-04 9.7E-05 - 1.2E-04

A 1/5 20% 1.8E-04 0.0E+00 - 0.0E+00 8.7E-04 8.4E-04 - 8.9E-04

B 3/6 50% 5.7E-04 0.0E+00 - 1.0E-03 8.1E-04 7.0E-04 - 8.9E-04

Perimeter (o] 2/4 50% 6.5E-04 0.0E+00 - 1.1E-03 8.6E-04 8.4E-04 - 8.8E-04

D 4/5 80% 6.7E-04 0.0E+00 - 1.2E-03 7.1E-04 6.3E-04 - 8.8E-04

All 10120 50% 5.1E-04 0.0E+00 - 1.2E-03 8.1E-04 6.3E-04 - 8.9E-04

Reported air concentrations based on total LA structures by TEM.

Group A: Low LA Soil Level (< 1%), Small Removal Size (< 1000 cy;
Group B: High LA Soil Level (2 1%), Small Removal Size (< 1000 cy)
Group C: Low LA Soil Leve! (< 1%), Large Removal Size & 1000 cy)
Group D: High LA Soil Level & 1%), Large Removal Size (= 1000 cy)




FIGURE 5-1. Dust vs. Soil
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FIGURE 6-1

LA Particle Size Distribution
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FIGURE 6-2. SQAPP Task 2: Cdust vs. Cair for Indoor ABS Scenarios
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FIGURE 6-3

COMPARISON OF DUST LOADING ON SURFACES TO MEASURED RAM DUST LEVELS IN AIR
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FIGURE 7-1

COMPARISON OF RAM DUST LEVELS AT UPWIND AND
DOWNWIND LOCATIONS DURING OUTDOOR ABS ACTIVITIES
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FIGURE 7-2

COMPARISON OF TOTAL LA AIR CONCENTRATIONS AT UPWIND AND
DOWNWIND STATIONARY MONITORS DURING OUTDOOR ABS ACTIVITIES
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FIGURE 73
COMPARISON OF TOTAL LA AIR CONCENTRATIONS AT PERSONAL AND STATIONARY (DOWNWIND) MONITORS DURING OUTDOOR ABS ACTIVITIES
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FIGURE 74
COMPARISON OF TOTAL LA AIR CONCENTRATIONS AT
CHILD AND ADULT HEIGHTS DURING MOWING ACTIVITIES
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Total LA Air Cong, personal {s/cc)

FIGURE 7-5

COMPARISON OF MEASURED RAM DUST LEVELS TO TOTAL LA CONCENTRATIONS IN AIR

Total LA Air Conc, personal (s/cc)
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FIGURE 76

COMPARISON OF LA LEVELS IN SOIL AND PERSONAL AIR SAMPLES BY OUTDOOR ABS SCENARIO
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FIGURE 7-7

COMPARISON OF LA LEVELS IN SOIL AND PERSONAL AIR SAMPLES
ACROSS ALL OUTDOOR ABS SCENARIOS
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Figure 9-1. Comparison of SEM and TEM Results
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187 Vanderwood Rd.

FIGURE 10-1. Time Trends in LA Air Concentrations
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Error bars represent the 95% Poisson Confidence Interval.



FIGURE 10-2. Time Trends in LA Dust Concentrations
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Figure 10-3. LA Concentration Measured at Adult and Child Height
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None of the paired adult and child results are statistically signicantly different based on 95% CI.
Error bars represent the 95% Poisson Confidence Interval.
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Figure 13-1
Ambient Air
Sampling Locations Stratified by Zone

See Map Legend (attached as page 2) for
description of the unique locations IDs.

NOT TO SCALE




Figure 13-1. Map Legend

Map Number of Samples
Zone Identifier |Location Description 2000 2001 2002
1 1 1417 Louisiana Ave 4
2 418 Mineral Ave - County Annex Building 30 15
3 510 W. 1st St 8
4 605 Utah Ave 4
5 875 Highway 2 S - Stimson Lumber 10
6 852 E. Spruce St - Fitness Center 27
7 Champion Haul Rd 4
8 MillWork West 6
2 9 101 Ski Rd - Libby Middle School 12
10 116 Montgomery Dr 1
1 123 Hamann Ave 4
12 150 Education Way - Libby High School 12
13 154 Ski Rd 4
14 156 S. Central Rd 4
15 2113 Highway 2 W 4
16 247 Indian Head Rd - Plummer Elementary Schoo! 27 4 4
17 2608 W. 2nd St Ext 4
18 (319 Norman Ave 4
19 (500 Jay Effar Rd 4
20 Armory 1
21 Export Plant 3
22 Lincoln County Landfill 4 4
3 23 34 Bowker St #13 4
24 3496 Highway 2 S 6
25 3504 Highway 2 S 8
26 781 Terrace View Rd 4
27 819 Cabinet Heights Rd 4
28 899 Farm to Market Rd - McGrade Elementary 16
29 Jerry Dean Park, McGrade School 1
4 30 Mine 96
3 Rainy Creek Rd 23
5 32 4241 Highway 37 N 4
33 KDC Flyway 5
34 Rainy Creek Bank 6
35 Screening Plant & Flyway 3 6
Total: 212 73 119




FIGURE 13-2. COMPARISON OF INTTIAL AND RE-ANALYSIS RESULTS
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FIGURE 13-3
CONCENTRATION OF LA IN 404 AMBIENT AIR SAMPLES FROM LIBBY
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Error bars represent the 95% Poisson confidence interval.



Figure 14-1
Perimeter Air Sampling Locations
Selected for Re-Analysis

Map Label [Property Address
1-A (6) 312 Main Ave

2-A (31) |341 Parmenter Dr

3-A (23) |3647 Highway 2 S

4-A (3) 507 E. Lincoln Bivd

5-A (1)  |610 Michigan Ave

6-8 (25) |123 Hamann Ave

7-B(19) [1573 Kootenai River Rd

8-B (44) |319 Norman Ave

9-B (16) [500 Jay Effar Rd

10-8 (20) [781 Terrace View Rd

11-C (29) 102 Mineral Ave - Second Hand Store

12-C (79) 2293 Kootenal River Rd

13-C (20) |KDC Flyway

14-C (119) [Riverside Park

15-D (47) [101 Ski Rd - Libby Middle School

16-D (239) |150 Education Way - Libby High School

17-0 (57) |247 Indian Head Rd - Plummer Elementary Schaal

18-D (236) |303 W. Thomas St - former Export Plant

19-D (194) [BNSF Libby Railyard

20-D (13) [Champion Haul Rd

Map Label=Random ID-Group (N Perimeter Samples)

Group A: Low LA Soil Level (< 1%), Small Removal Size (< 1000 cy)

Group B: High LA Soil Level (2 1%), Small Removal Size (< 1000 cy)
Group C: Low LA Soil Level (< 1%), Large Removal Size (2 1000 cy)
Group D: High LA Soil Level (2 1%), Large Removal Size (2 1000 cy)

NOT TO SCALE




FIGURE 14-2

TEM RESULTS FOR PERIMETER AIR SAMPLES THAT WERE RE-ANALYZED
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Error bars represent the 95% Poisson confidence interval.




